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This newest 
Intel 80386 


Based on the Intel 80386 microprocessor, Phoenix 
BIOS, One 1.2MB Floppy Diskette Drive (Optional 
360K 5.25” Floppy Drive or 720K 3,5" Floppy Drive 
or 1,44MB 3.5” Floppy Drive), socketed for 80387 
math co-processor, 8 Expansion Slots, Two Serial 
Ports, One Parallel Port, Real Time Clock, Floppy 
Controller and Hard Drive Controller, 101 Enhanced 
Keyboard. Available with 32-bit memory in the 
following RAM configuarations: 2 Mb, 4MB, 8 MB, 1 6 
MB, Features a small footprint, yet it can take as many 
cards and drives (including hard drives) as full-sized 
models. 

Also available 


Phoenix BIOS, Available with one 360K 5.25” Floppy 
or up to two 720K 3.5” Floppy Diskette Drive, 
socketed for 8087 math co-processor, 640K RAM, 3 
Full-Length XT Expansion Slots, Two Serial Ports, 
One Parallel Port, Real Time Clock, Also features 
On-Board Hercules Compatible Display Adapter, 
Floppy Controller and SCSI Hard Drive controller, key 
lock for system and case, 1 01 Enhanced Keyboard. 

Optional extras include 20 MB SCSI Hard Drive or 
40MB SCSI Hard Drive. 


machines. However internally the 32 Bit 386-SX 
microprocessor is compatible with that of a 80386 
processor. Socketed for optional 80387SX co- 
processor. Features 1 MB onboard RAM (optionally 
expandable onboard to 2MB and 4 MB RAM). 
Processor speed 16 MHz (switchable to 8 MHz), 8 
expansion slots, Two serial ports, one parallel port, 
real time clock, one 1.2 MB floppy disk drive 
(optionally available with 5.25” 360K or 720K 3.5” 
floppy disk drive), 101 enhanced keyboard. Features 
a small footprint, yet it can take as many cards and 
drives (including hard drives) as full-sized models. 

Since this machine has such 
extraordinary performance at such 
a low price, we believe it represents 
the best value in the market today. 


a 20MHz version 
of the above configuration. 


SPECIAL 

PERFORMER 8088 
(as described above but 
using 8088 CPU) 
8MHz— $499 
10MHz— $599 


BEST 

COMPACT 

386-16 

with 2 MB RAM 

$3195 


SPECIAL 

BEST 386SX 
with 1MB RAM and 40 Meg 
Conner Hard Drive (28mS) 

$1995 


Exceltronix 3 and 5 

• Basic BEST System — 
• BEST computer system boat 
• Hard drives and other peripherals cari 
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Exceltronix introduces the BEST 
ELITE 33 Mhz 80386-0 Wait State 
with Cache Memory at an 
incredible introductory price offer. 

Basic ELITE 386-33/0 System includes: Intel 
80386 32 Bit Microprocessor, 32K cache 
memory, 0 wait state, 1 1.2 Meg Floppy Disk 
Drive (optional 360K 5 1/4 H Floppy Drive, or 1 .44 
MB 3.5" Floppy Drive), Socketed for 80387 math 
co-processor, 8 expansion slots, 2 serial ports, 
1 parallel port, real time clock, floppy controller, 
hard drive controller, heavy duty power supply, 
101 enhanced keyboard. Available with the 
following memory configurations: 1 Mb, 2 Mb, 4 
Mb, 8 Mb, 16 Mb of 32 Bit on board memory. 
Attractively packaged in a tower case with lots 
of room for expansion. Includes 1 Mb of Ram. 

ONLY 


(16 MHz, 8-slot AT Compatible) 

Based on the Intel 80286 microprocessor, Phoenix 
BIOS, One 1.2MB Floppy Diskette Drive (Optional 
360K 5.25" Floppy Drive or 720K 3.5" Floppy Drive or 
1 .44MB 3.5" Floppy Drive), socketed for 80287 math 
co-processor, 640K RAM (Optionally expandable to 1 
MB onboard or higher using 1 6-Bit memory expansion 
cards), 8 Expansion Slots. Two Serial Ports, One 
Parallel Port, Real Time Clock, Floppy Controller and 
Hard Drive Controller, 101 Enhanced Keyboard. 

Other BEST Compact 286 Models (which incorporate 
the above standard features) are: 

COMPACT 286-8: Runs at 8MHz 
COMPACT 286-10: Runs at 10MHz 
COMPACT 286-12: Runs at 12MHz 


Based on the Intel 80286 microprocessor, Phoenix 
BIOS, One 1 ,2MB Floppy Diskette Drive (Optionally, 
use up to two 3.5" 720K or 3.5" 1 .44MB Floppy Drives 
in place of the 1.2 MB Drive), socketed for 80287 
math co-processor, 640K RAM (Optionally 
expandable to 1 MB onboard or higher using 16-Bit 
memory expansion cards), 3 Full-Length Expansion 
Slots, Two Serial Ports, One Parallel Port, Real Time 
Clock, Floppy Controller and a Connors Hard Drive 
Controller, key lock for system and case, 101 
Enhanced Keyboard. 


For systems which have the same features 
except have no cache memory see our AVX 
386-20 (1 Mb) at $1 ,995 or our AVX 386-1 6 
(1 Mb) (not in tower case) $1 ,695 (see page 3 
for details). 




SPECIAL 

PERFORMER 286/10-3 
(as above but 10 MHz) 


SPECIAL 

COMPACT 286-12 

$ 899 _ 


With 40 Meg Conners 
Hard Drive (28mS) 

$995 


COMPACT 286-12 
12 MHz version with 40 Meg 
Conners Hard Drive (28mS) 

$1395 
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YEAR WARRANTY 

3 years parts and labour 
is — 5 years parts and labour 
/ the original manufacturer’s warranty 
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321 College Street, Toronto 

433 Horner Avenue, Unit 12, Etobicoke, M8W4Y4 (416) 252-8543 FAX (416) 252-5124 
360 Albert Street, Suite 1 51 0 Ottawa, K1 Ft 7X7 (61 3) 235-2378 FAX (61 3) 235-241 6 
Halifax: (902) 454-0052 Edmonton: (403) 483-4271 Montreal: (514) 849-5872 


IBM PC, IBM XT and IBM AT are Registered Trade Marks of IBM Canada Ltd. 




Our strongest competition is 

TOshiba vs Tbshiba 



Introducing Baby TIOOOSE 

— It’s a small wonder! 

. Toshiba’s Notebook PC 

• Industry Standard Internal 3.5" 
720K/1.44 MB floppy disk drive 

• 80C86 processor running at 
9.54 MHz 

• 1 MB of RAM standard expandable 
to 3 MB 

• Electroluminescent LCD, 640 x 400 
resolution 

• Approximately 5 lbs. in weight 


Introducing Baby T3100SX 

-The ultimate portable/desktop PC 

• With exceptional gas plasma VGA 
screen that allows complete battery 
powered portability 

• 1 MB of RAM standard, expands to 
13 MB 

• Expansion via Toshiba proprietary 
slot and dedicated modem slot 

• MS-DOS 4.01 included 

• Excellent OS/2 platform 


Toshiba Information Systems Division proudly presents two new laptop/portable computers that, 
quite simply will continue to set the standard for excellence. As the newest members of the Toshiba 
“first family” these babies are exceptional when it comes to setting the level of price/performance 
Canadians have a right to expect. 

To leam more about our new family members, contact your nearest Canadian Authorized 
Toshiba Re-Seller, or call Toshiba direct at 1-800-387-5645. The best keep getting better. 


TOSHIBA 

WE MEAN BUSINESS 

INFORMATION SYSTEMS DIVISION 
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COPYRIGHT 

All material is subject to worldwide copyright. 
PCB designs are copyright and may not be sold 
withoutpermission. 

LIABILITY 

No responsibility whatever is accepted for 
failure of projects to perform for any reason, and 
no responsibility is accepted for any injury or 
damage caused by any faultin design. 

EDITORIAL QUERIES 

We cannot answer telephone queries. Written 
queries must be accompanied by a stamped, 
self-addressed envelope, relate to recent ar- 
ticles and must notinvolve the staff in research. 

PCB SUPPLIERS 

We do not supply printed circuits or kits, and we 
do not keep track of availability. However, 
PCBs for projects are available from the follow- 
ing mail order sources: 

B-C-D Electronics, PO Box 6326, Stn. F., 
Hamilton, Ontario L9C 6L9. 

K.S.K. Associates, PO Box 266, Milton, 
Ontario L9T4N9. 

Spectrum Electronics, 14 Knightswood 
Crescent, Brantford, Ontario N3R7E6. 
GeoDyssey Electronic Development 
Inc., 8744 Greenall Avenue, Burnaby, B.C., 
Canada V5J3M6. 



Soar/CG Instruments have introduced the 
first 3200- count digital multimeter with 
an analog bargraph display. It features 
one-hand operation , high-speed autorang- 
ing/sampling, auto power off, and a 
diode/continuity test. The 32-segment 
analog bargraph can identify and monitor 
trends in AC/DC voltage measurements. 
Duncan Instruments, 121 Milvan Drive, 
Toronto, Ontario M9L 1Z8, (416) 742- 
4448. 

Circle No. 4 on Reader Service Card 

Programmer’s 

Cross-Assembler 

Universal Cross-Assemblers announces 
the Cross-16 Version 2.0. This table- 
driven cross-assembler allows the user to 
compile assembly language programs for 
over 20 different microprocessors, 
microcontrollers anddigital signal proces- 
sors, on any MS-DOS computer. The 
Cross- 16 produces hex output files in the 
Intel, Motorola and binary formats, so it’s 
compatible with most EPROM program- 
mers and emulators. It’s available in either 
5.25" or 3.5” formats for $119 Cdn, 
postpaid. Universal Cross- Assemblers, 
PO Box 6158, Saint John, NB E2L 4R6, 
(416)506-847-0681. 

Circle No. 5on ReaderService Card 

Stepping Motor Brochure 

A series of high-performance permanent- 
magnet stepping motors is described in a 
new brochure from Canon USA Inc. The 
compact units offer high torque-to-size 
ratios and step angles of 7.5 or 15 degrees. 
Holding torqueranges are 240-2250 g-cm; 
rated voltages are 12 or 24VDC. Canon 
USA Inc., Components Div., One Canon 
Plaza, Lake Success, NY 11042, (516) 
488-6700, Fax (516) 354-1114. 

Circle No. 6 on ReaderService Card 
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Diecast, Fibreglass Boxes 

Hammond Manufacturing announces the introduction of the 
new Rolec series of aluminum diecast and fibreglass enclosures. 
Eight sizes of fibreglass and 52 sizes of aluminum enclosures are 
available, with stainless steel hardware and other optional acces- 
sories. Hammond Manufacturing Company Limited, 394 Edin- 
burgh Road N., Guelph, Ontario N1H 1E5, Toronto (416) 456- 
3770, Guelph (519) 822-2960, Fax (519) 822-07 15. 
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GPIB Interface Card 


The new Philips PM 2202 GPIB Interface card from Fluke 
Electronics turns an IBM PS/2 computer into a versatile control- 
ler for GPIB/IEEE-488 instrumentation and measurement sys- 
tems (the 2201 is for the PC/XT/AT series). The included 
software includes all commonly used functions; no hardware 
setup is required. Fluke Electronics Canada Inc., 400 Britannia 
Rd.E.,Unit#l, Mississauga, Ontario L4Z 1X9, (416) 890-7600, 
Fax 890-6866. 
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Training Software 

BNH Expert Engineering Software 
announces Axess training aid software for 
IBM compatibles. It can be used to design 
and present the course, test and grade 
trainees, simulate various operations, and 
manage the administrative aspects of the 
course. BNH Expert Engineering 
Software Inc., 7575 Trans Canada High- 
way, Suite 103, Saint Laurent, Quebec 
H4T1V6, (514) 745-4010. 
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NuBus-VME Adapter 



The second photo on our cover is the Bit 3 
Model 456 adapter, which allows the 
Apple NuBus and the VME industrial 
computer standard to talk to each other. If 
you’d like more information, you can fill 
outthe Reader Service Card, or contactBit 
3 Computer Corporation, 8120 Penn 
Avenue South, Minneapolis, Minnesota 
55431-1393, (612) 881-6955, Fax (612) 
881-9674. 

Circle No. 1 on ReaderService Card 
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Value Priced Oscilloscopes 


20 MHz DUAL TRACE 

OUR MOST POPULAR SCOPE! 

Features built-in component tester ideal 
for troubleshooting solid state circuits and 
components with no circuit power; 80 x 
100 mm high luminence CRT; TV sync 
measurement for vertical and horizontal 
circuitry. Sensitivity 1 mV/div. 

Dimensions: 6.4”x1 1 ,5”x1 4”. ^ 

MODEL NO. 33330 $595. 

15 MHz PORTABLE 

Dual trace, rechargeable battery or 
AC operation, 3.5” CRT, TV video 
sync filter, sensitivity 2mV/div., 
carry handle. _ 

MODEL NO. OS615S $829. 

35 MHz DUAL TRACE 

Features fast sweep time, high brightness 
80 x 1 00 mm CRT display, stable display 
of Ch.A and Ch.B waveforms, single trace 
viewing, sensitivity 1 mV/div. 0 a 

MODEL NO’ OS635 $849. 

Set of 1:1/10:1 switchable probes $59. 

50 MHz also available. Please add $15 for shipping and handling. 

Order by phone or mail. Credit card, money order, cert, cheque or C.O.D. 

Ontario residents add 8% P.S.T. 




KB ELECTRONICS 

1428 Speers Road, Oakville, Ontario L6L 5M1 
Tel: (416) 847-8588 • FAX: (416) 847-8598. 


ASK FOR 
OUR FREE 
CATALOGUE 
TESTBENCH 
EQUIPMENT 
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Stabilized 

Pow ^S ipplies 

More hands-on practice with 
two regulated power supplies. 

STEVE KNIGHT 




Fig. 1 . Meter scaling before ( top) and after modification (bottom). The top figures are 
removed , as well as the uA marking. 
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T wo regulatedpo wer supplies with cur- 
rent limiting, one providing 0 to 25 V 
at 700mA and the other 0 to 30V at i .0 A, are 
our subjects this month. Before getting on 
with the constructional details, however, a 
few words about the meters used on these 
projects won’tbeoutofplace. 

The addition of a voltmeter/ammeter 
indicator to any power unit, although not 
strictly necessary, really completes the job 
and gives it a more professional finish. Of 
course, it is always possible to calibrate the 
voltage control knob on the panel with volt- 
age markers, and since for a stabilized supp- 
ly there is negligible variation in the output 
voltage within the specified current range, 
this is an inexpensive alternative. If cost is 
also in mind, a single voltmeter can be 
fitted; this will indicate gross current over- 
loads by either falling to zero on short-cir- 
cuited loads or failing to increase when the 
normal current has been exceeded. 

The thing to try to avoid is rescaling a 
meter which has a scale marked in a com- 
pletely different fashion from what is ac- 
tually wanted. This can be done and the 
author has rescaled many, but it is a job 
that requires some skill and a whole lot of 
patience in removing an existing scale 
without damaging the instrument itself 
and some reasonable artistry in marking 
the new scale to its proper divisions . 

Meter 

In both this month’s designs, a 50uA 
meter, has been used. This is a large meter 
measuring 110mm X 83mm andthescale, 
as provided, is marked (naturally) 0-50uA. 

The scale changes needed are fairly 
simple to carry out, but don’t under any cir- 
cumstances do this on a dirty bench top or 
anywhere else where there are iron fillings 
or other pieces of eager minutiae waiting to 
get into the moving-coil mechanism and 
jam everything solid. Find yourself a dust 
free comer away from the wife, kids and the 
dog; then carefully remove the plastic 
covering and put it to one side. 

Equally carefully remove the two 
scale fixing screws and slide the scale 
from beneath the pointer. Now put the 
meter and the two screws inside the plastic 
cover and put the lotin asafe place. 

Meter Scale 

The first of this month’s project’s needs a 
scale reading 0-25 V andO-lA, and Fig. la 
and Fig. lb show the scale before 
modification andafterwards. Y ou need in- 
stant lettering with figures that reasonably 
match those already in the scale. 

The existing uA marking and scale 
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figures have now to be removed; this is best 
done by gently scraping them with a used 
razor blade, keeping the blade at right 
angles to the surface and avoiding “digging 
in” the comer of the blade. This sounds as 
though we are going to end up with apatchy 
surface but with the necessary patience the 
scale print will come off and leave the un- 
derlying white surface undisturbed. 

Practise on the small unimportant 
printing at the foot of the scale first. Then 
get rid of all the dust and add the V and A 
lettering and the additional numbering as 
shown in Fig. lb. You then have a scale 
readingO-25V and 0-1 A. 

For the second project we need a scale 
reading 0-30V and 0- 
1A. Here the voltage 
scale doesn’t fit readi- 
ly into the existing 
divisions, so we leave 
the 0-50 markings as 
they are and add only 
the current figures 0- 
1 A in exactly the same 
way as before. True, 
we shall only be using 
three-fifths of the 
scale length for our 
30V output, but these 
scales are quite large 


and easily read so this is no great hardship. 

Reassemble the scale on to the meter, 
taking care that the screws don’t fall into 
the works, and snap the cover back into 
place. Do this at the bottom first so that the 
zeroing button engages properly. It should 
do this without adjustment if you haven’t 
disturbed it. 

You can if you wish use a smaller 
50uA version of this meter, the type T21, 
and modify the scale in the same way. If 
you don’t fancy rescaling meters in this 
way, use separate meters for voltage and 
current. The 1 AtypeT30andthe30V type 
T43 are suitable. 


Regulated Supplies 

Both projects to be described are very 
similar in construction and apart from a 
few minor details, the assembly instruc- 
tions which follow can apply equally to 
both designs. Both circuits use discrete 
transistors, four in the case of the 25 V unit 
and six in the case of the 30 V unit. 

Some might think that the circuits are 
retrograde in that they are not using in- 
tegrated packages, but apart from fairly ex- 
pensive regulator ICs, the performance 
figures for these designs are better than 
those obtainable from integrated systems. 
Also, few external components are saved 
by their use and additional circuitry is near- 
ly always required 
to get the output 
voltage range from 
IC regulators down 
to zero. 

Both circuits 
operate on the prin- 
ciples shown in the 
block diagram of 
Fig. 2 where the 
various parts 
covered in previous 
issues are now 
brought together in 
practical form. 



Fig. 2. The general block diagram for the two stabilized supplies. 



Fig. 3. Circuit diagram for the 25V 700mA variable stabilized supply. Capacitor C8 is mounted across the output terminals. 
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Stabilized Power Supplies, Part 3 


VARIABLE STABILIZED POWER SUPPLY 

0-25Vat700mA maximum, ripplelessthan3mVRMS 


The circuit diagram for the 0-25V Stabi- 
lizedPower Supply is shown in Fig. 3. This 
design will provideahighly stabilized out- 
putadjustablefrom0to25V atamaximum 
current of 700mA and with a ripple of less 
than 3mV RMS at full load. The output im- 
pedance is one ohm, D.C. to 80kHz. 

The power input is derived from trans- 
former T1 which has two secondary wind- 
ings, one of 28 V at a current rating of 1 .5 A 
and the other of 12V at a rating of 100mA. 
Both of these supplies are rectified by 
bridge rectifiers REC1 and REC2 respec- 


tively. After smoothing by capacitor Cl, 
the positive supply line from REC 1 goes on 
through the series regulator transistor TR 1 , 
a 2N3055 (or a 2N3771 may be used), and 
the current sense resistor R9 to the positive 
supply output terminal. 

The output from bridge rectifier 
REC2 provides, after smoothing by 
capacitor C2, a negative line which sup- 
plies the zener reference diode D3 and 
also biasses the emitter of the error detec- 
tor Dl, D2, to approximately -0.7V. This 
arrangement allows the output voltage to 


be taken down to zero. 

The series regulator transistor Trl 
carries the whole of the output current and 
acts as an automatic resistance. Its base 
current is controlled by the error amplifier 
TR2 which amplifies the output from the 
error detector TR3 to a level sufficient to 
drive the base of TR 1 . 

Base bias for TR1 and collector bias 
for Tr2 are provided by resistor R4. 
Hence, whatever happens at the base of 
TR3 has the effect of adjusting the effec- 
tive series resistance of TR 1 . 



Fig. 4.PCB component layout and full sized copper foil pattern. Drill mounting holes to suit mounting spacers. 
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The base of TR3 connects to the volt- 
age adjusting potentiometer VR2. The 
control sets the required output voltage to 
anything between OV and 25V. Once this 
is set, any unwanted variation in the output 
level is passed to the base of TR3 and in- 
itiates the feedback to TR 1 . 

Suppose the output tends to fall 
slightly. The voltage at the base of TR3 
falls and its collector current (derived 
through resistors R2-R3) also falls. This 
increases the base current of TR1. This 
reduces the resistance of TR1 and the out- 
put fall is compensated. 

This regulation also acts to reduce the 
output ripple voltage; any ripple on the 
rectifier side of transistor TR 1 is passed by 
way of resistor R6 to the base of the error 
detector (TR3), and this, together with 
capacitor C6 effectively bypassing VR2 
to AC ripple components in the output, 
enables die feedback to treat the ripple as 
an unwanted variation . 

Current Limiter 

Transistor Tr4 serves as the current limiter. 
Itsbase-emitterbiasisderived from the volt- 
age developed across the series resistor R9. 
Providing that this voltage is less than about 
0.7V,TR4remainsswitchedoff. 

The value of resistor R9 is one ohm 
and when the output current reaches 
700mA, the voltage drop is 0.7V. This 
then switches transistor TR4 on and takes 
control away from the error detector TR3 . 

The base of Tr2 consequently moves 
negative and TR1 is biased back to the 
point where a 700mA current cannot be 
exceeded. In actual practice, the current 
limit may lie between 650 and 750mA, 
depending upon the tolerances of resistor 
R9 and transistor TR3. 

The output is monitored by the switch 
selected Voltmeter/Ammeter already 
described and finally smoothed by 
capacitorC8. Preset controls VR1 andVR3 
are used to set up the voltage limit reading 
on the meter when the unit is ready for test- 
ing. 

Construction 

Everything except the mains transformer, 
the meter andits switching, and the voltage 
adjust control, goes on to a printed circuit 
board (PCB). In turn, thisPCB screwson to 
a simple aluminum heatsink which carries 
the series regulator transistor TR1. The 
same heatsinkis used in the secondproject 
to be described, and what is said here about 
the various mountings will apply equally 
well to the later design. 

The circuit board component layout 
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and full-size copper foil master pattern is 
shown in Fig. 4. 

When assembling this board the only 
precautions to be taken are, the usual ones 
of getting the rectifiers, electrolytics and 
diodes the right way round. More care is 
needed for bridge rectifier REC2 than for 
REC 1 . Bridge REC 1 can only go in one of 
two ways but REC2 can go in any one of 
four. 

Check very carefully, and take care 
with the soldering, in particular around the 
transistor connections. Transistor TR2 
must have a corrugated type heatsink 
pushed on to it, and wirewound resistor R9 
should be spaced away from the surface of 
the board by at least 3mm. There is a short 
link needed immediately below the posi- 
tion of VR3, don’t overlook this or the 
meter won’twork, although everything else 
will. 
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Fig. 5. Heatsink drilling details. Holes 
atF to matchPCB; centre holesT03 
pattern. 



sink. 


Ammeter/Voltmeter 

Resistors R13 and R14 need a few words. 
These convert the basic 50uA meter move- 
ment into an ammeter (A) and a voltmeter 
(V) respectively. Resistor R14 is switched 
in series with the meter on the voltage range', 
since the meter has to read 25 V full scale 
deflection (FSD) and its own internal resis- 
tance is stated to be 1700ohms, we have to 


PARTS LIST 
25V UNIT 


Resistors 


R1 

100k 

R2,3 

lk0.5W 

R4,5 


R6 

62k 

R7 


R8 

100 

R9 1 2.5W wirewound 

R10 

330 

Rll 

IK 

R12 

15 

R13 


R14 

510k 1% 

Potentiometers 

VRl 

...lkmin. preset, vert. 

VR2 


Vr3 

10k min. preset, vert. 

Capacitors 


Cl 

2200u elec. 63 V 

C2 

220u elec. 25 V 

C3,C6,C7 


C4 


C5 

47uelec.25V 

C8 


Semiconductors 

REC 1,2 

1 .5 A or larger bridge 

D 1 ,20 A9 1 , 1 N34, 1N60 germanium 

D3 

... 10V400mWZener 

TR1 

.2N3055 NPN power 

TR2 BFY 5 1 ,2N2297,2N2219 

TR3,TR4 

BC182,2N3904 

Miscellaneous 


51 2-poietoggle(orslide) 

52 centre-off toggle 

LP 1 neon pilot with internal resistor 
T1 28V 1A and 12V 100mA trans- 
formers 

ME1 50uA moving coil meter 

Case, front panel minimum of 
229X 127mm; 16 gauge aluminum 
heatsinks corrugated TO heatsink; ter- 
minals, 4mm type 1 black, 1 red; 
500mA fuse; connecting wire, solder, 
etc. 
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THE COMPUTER THAT CANT DO ANYTHING 



Computers can do a lot more than just 
manage data bases and play video games. 
Specialized microprocessor boards can be 
used as programmable frequency counters, 
intelligent temperature controllers, timers, 
monitors... dedicated microcomputers are at 
the heart of most of the 
sophisticated high tech toys 
that make our lives exciting 
and our bank balances so 
easily managed with just a 
few fingers. 

Unfortunately, most in- 
dividual humans donn’t get 
to work with small, board 
level micros. These things 
usually have to be custom 
designed, which is generally 
beyond the abilities and the 
means of most of us. This 
is unfortunate, as working 
with compurter hardware 
at this level is fascinating... 
and can give one the power 
to create unspeakably soph- 
isticated projects. 

This is why we created 
the SLOTH. The SLOTH 
is a small Z80 based computer which is 
designed to be turned into tilings. It has no 
screen, keyboard, floppy disks or printer 
port... but it’s easy to get parts for, quick 
to assemble and painless to program. It has 
powerful I/O facilities to allow you to in- 
terface it to anything you want to make it 
work with, from the remote control of a 
video recorder to the ignition of your car. 

The SLOTH isn’t a trainer... it’s 
designed to be built up into working 
projects. It’s programmed with inexpensive 


2716 EPROMs. It has twenty-four lines of 
I/O and three programmable counter 
timers to talk to the rest of the world 
with. Included on the main SLOTH board 
are a speaker driver, two kilobytes of static 
RAM, a pulse source and jumpers to allow 


you to configure the system to do what 
you want it to do. 

The basic SLOTH also comes with a 
peripheral board to let one’s program con- 
trol a six digit LED display. 

If you have a rudimentary knowledge of 
assembly language programming, a working 
soldering iron and a burning desire to get 
into the fast lane of computer technology, 
you should try the SLOTH. The October 
1986 edition of Computing Now! features 
an extensive look at the construction of the 


SLOTH board and a sample program for it. 
Other issues carry some basic SLOTH ap- 
plications... timers, controllers and other 
things that can be made with the SLOTH. 
However, the low cost and flexibility of the 
SLOTH will unquestionably give you 
coundess ideas for projects 
of your own. 

The SLOTH package 
available from us includes 
a bare SLOTH board... 
both the main processor 
board and the LED dis- 
play board... a parts list, a 
complete schematic and 
parts overlay, a source 
listing for an exercise pro- 
gram and a set of article 
reprints to explain the 
system in painstaking 
detail. In addition to this 
you’ll need the parts to 
stuff the board... which 
are widely available... and 
a computer capable of 
running an 8080 or Z80 
assembler and burning the 
resultant code into 2716 
EPROMs. We recommend an Apple com- 
patible system running CP/M witn a Mul- 
tiflex PROM burner or a PC running 
Z80MU and a PC compatible EPROM 
programmer. Z80MU, a CP/M emulator 
for the PC, is available separately from our 
service for $19.95. 

The SLOTH can be whatever you 
want it to be... it’s the most interesting 
electronics project on the planet. The com- 
plete SLOTH package is available for only 
$37.95. 


ORDER THE SLOTH FOR $37.95 (PLUS 8% O.S.T. & $1.50 SHIPPING FROM MOORSHEAD PUBLICATIONS 
1300 DON MILLS ROAD, NORTH YORK, ONTARIO M3B 3M8 PHONE: (416)445-5600 FAX: 41(3445-8149 



Stabilized Power Supplies, Part 3 


restrict the current through it to 50uA when 
25 V is applied to it and R14 in series. By 
Ohm’s law we get: R14 = 25/(50 x 10" 6 ) = 
500k ohms, less 1700 ohms = 498,300 
ohms. 

Well, we aren’t going to pick that off 
the shelf, and the best we can do is to use a 
510k ohm, 1 percent resistor. This will 
tend to make the reading slightly on the 
low side but this is compensated for by the 
fact that the voltage is actually being 
measured on the higher potential side of 
resistor R9 and what appears at the ter- 
minals is always slightly less than this. 

For the current reading, the FSD is 1 A. 
What we are now effectively reading is the 
voltage drop across R9 interpreted in terms 
of current. If 1 A flowed throughR9 it would 
drop IV, hence we want the meter to 
provide FSD when IV is applied to it and 
the series resistor R13. Hence R13 = 1/(50 
X 10" 6 ) = 20k ohm, less 1700 ohm = 18.3k 
ohm. An 18k ohm, 1 percentresistor will do 
here. 

If, of course, you use any alternative 
meter, you will need to recalculate these 
values. 

Heatsink 

We now have to fit the circuit board to the 
heatsink which carries the 2N3055 series 
controller transistor (TR1), and we do this 
in the same way as we did for last month ’ s 
project. Bend a piece of 16 gauge 
aluminum (you can use 14 gauge if you 
want) to the dimensions shown in Fig 5 . 

Place the board on the heatsink, away 
from the “bend” side, and mark through 
the two mounting holes. The board will be 
screwed to the aluminum sink at these 
points using l/2in. spacers or similar. 

Let the bottom edge of the board be a 
quarter inch or so above the foot of the 
aluminum. There is nothing critical about 
theactual positioning. 

Spray the heatsink black if possible 
and mount TR1 at its center, insulating the 
transistor T03 case from direct contact 
with the aluminum with the usual insulat- 
ing kit. A silicone rubber washer is 
preferable to mica here, but if you use the 
latter, give both sides of it a thin smear of 
heat transfer compoundbefore mounting. 

Solder three differently colored 
flexible leads to the emitter, base and col- 
lector (case) of transistor TR1 long 
enough to reach to the E, B and C solder 
pads at the top edge of the board after it has 
been screwed to the heatsink. It is easier if 
you have soldered Vero pins to these 
points, and the same, if you wish, to the 
otheroutputpads. 
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When the board has been screwed to 
the heatsink, it should look something like 
Fig. 6; TR1 leads looping neatly over the 
top edge of the board and soldered to the 
appropriate pins. The spacers may be 
either metal or plastic types, 6B A or 4B A 
threaded. If you use metal types, ensure 
that they are not fouling the board wiring 
tracks. Their length is not critical, but 
l/2in. should be considered a minimum . 

This completes the board and heat- 
sinkassembly. 

Boxing Up 

We have not specified any particular case 
for this project (or for the next one come to 
that) because there is a vastrange of suitable 
cases available at a vast range of prices. 
Enough to say that the front panel shouldn’t 
measure less than about229mm (9in.) wide 


NEON MAINS 

INDICATOR SWITCH 



f EE 2 23^ 0 1 


Fig. 7. Suggestedfront panel layout. 

by 127mm (5in.) high, and you will need a 
depth of 1 02mm (4in.) minimum . 

This panel size will allow room for the 
specified meter, the meter switch, the volt- 
age adjust potentiometer, the mains switch 
and indicator neon and the output terminals. 
The mains lead can come in at the rear 
where the fuse can also be mounted. A sug- 
gested layout is shown in Fig. 7 , with the let- 
tering carried out in rub-down letters before 
the components are fitted. 

Inside the box, mount the mains 
transformer and the heatsink and board 
panel. The wiring from the board to the ex- 
ternal parts is fairly self-explanatory from 
the circuit diagram: there are two pairs of 
leads from the XX, YY points to the mains 
transformer T1 secondary windings 
(make sure you put them to the right wind- 
ings) and three leads to the meter switch 
from points A, M and V. 

There are two leads, positive and 
negative respectively, to the output ter- 
minals (note that capacitor C8 is soldered 
directly across these), and two leads from 
points PI, P2 to the voltage adjust poten- 


tiometer VR2. 

Just one point about this last com- 
ponent; the maximum output voltage cor- 
responds to the control resistance being all 
in, i.e. connect PI to the slider or wiper (W) 
terminal and P2 to the terminal representing 
the fully anticlockwise position of the slider 
as viewed from the front. If you do get it 
wrong, no harm will be done, the output will 
just decrease instead of increasing as you 
advance the control clockwise. 

Testing 

Before switching on and testing the unit, 
carry out the following adjustments: set 
preset control VR3 fully anticlockwise i.e. 
all in circuit. Also preset VR 1 to mid-posi- 
tion and the voltage adjust control VR2 
fully anticlockwise (minimum output). 

Put the meter switch S2 into the 
VOLTAGE (V) position. Switch on and 
carefully advance the voltage control on 
the front panel; if all is well, the voltmeter 
should read an increasing output. 

If this does not happen, it may be that 
the meter switch has been wired the wrong 
way round, so switch over to the “amps” 
side as a quick check. If the meter now 
reads , reverse the switch wiring. 

As the maximum of 25V is ap- 
proached, adjust the voltage control VR2 
in conjunctions with preset VR3 so that, 
bythetimethevoltage control has reached 
its maximum position, the voltmeter just 
reads 25V FSD (full scale deflection). 
Preset Vr3 is simply in parallel with VR2 
and adjusts the total resistance to give the 
output level we want. 

Now reduce the voltage control to its 
minimum setting and adjust preset VR1 so 
that the meter reads exactly zero. Return to 
maximum voltage and readjust VR3 if 
necessary to restore the output to 25V. 
This completes the voltage setting up. 

To check on the current side of things 
and to ensure that the current limiter is 
working, switch over to CURRENT (A) 
on the meter switch S2 and short circuit 
the output. The ammeter should read 
somewhere about 700mA (OJA). 

This checks the limiting and also the 
current metering. Remove the short cir- 
cuit and if by now nothing has started to 
complain, the power unit is ready for use. 

Keep in mind when using this power 
unit, that once the current limit is reached, 
the voltage output will stay put and cannot 
be further increased. For example, suppose 
you have a load resistance of 30 ohms, then 
the greatest voltage you can get before0.7A 
is reached is 21V. The voltmeter will not, 
therefore, gopastthe21 V position. 
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VARIABLE STABILIZED POWER SUPPLY 

0%30Vat1 Amaximum. 


The second of this month’s offerings, a 0- 
30 V regulated supply which will provide us 
with a maximum current of 1 A. The com- 
plete circuit diagram for the 0-30V Stabi- 
lized Power Supply is shown in Fig. 8. 

In most respects this circuit is similar 
to the one we have already discussed, as a 
glance at Fig. 8 will show. A mains trans- 
former T1 with twin secondary windings 
provides a positive and a negative supply 
by way of the two bridge rectifiers and ap- 
propriate smoothing and there is the 
familiar series controller transistor TR1 
with its driver TR2. 

The error detector this time consists of 
a “long tailed pair”, transistors TR5 and 
TR6 in a differential circuit. This gives an 
advantage over the previous supply in that 
stabilization against temperature changes is 
provided by this form of circuit. Only the 
difference between the two bases is 
amplified and temperature variations will 
tend to move both bases in the same direc- 
tion. 

The output from the collector of TR5 
goes to the error amplifier TR4 which in 
turn drives the base of TR2. This, along 
with series controller TR1, forms a Dar- 
lington pair which controls the effective 
resistance of TR1 and so regulates the out- 
put against unwanted variations in the 
manneralready described. 


The current limiter this time is TR3 
which senses the voltage developed 
across resistor R5, a part of which is 
tapped off by way of preset VR2. In this 
way the maximum output current can be 
set to 1A, or anything smaller if you so 
desire. The output is smoothed by 
capacitorC3andprotectedagainstreverse 
input transients by diode D5. 

Construction 

The 0-30 V unit is built in exactly the same 
way as the previous project. All com- 
ponents except the mains transformer T1 , 
the voltage adjust potentiometer VR3 , the 
meter and the meter switch S2 are as- 
sembled on a printed circuit board. 

The component layout and full-size 
copper foil master pattern is shown in Fig. 
9 and should, by now, need little explana- 
tion. All the important points to watch are 
identical with those mentioned earlier. 
The meter multiplier resistor R6 is made 
up from two 300k ohm, 1 percent resistors 
in series — if you are using the specified 
meter, thatis. 

Interwiring from the circuit board to 
off-board components can be carried out by 
referring to Fig. 9 and the photographs. 
Two pairs of leads from the points Z-Z and 
X-X go to the mains transformer secondary 
windingsof 32V and 15V respectively. 


Four leads from points A, B, C and D 
on the board go to the meter switch S2, 
which this time is a double-pole change- 
over miniature toggle (or you may use a 
slide type if you wish); two leads are taken 
to the voltage adjust potentiometer VR3, 
one of which is common to the output 
positive lead; and the positive and nega- 
tive outputs themselves. Use at least 
16/0.2mm flexible wire for the trans- 
former connections and the output leads . 

After completing the board and drill- 
ing the two fixing holes marked F, mark 
these through on to the heatsink, and drill 
these and theT03 case fitting holes forTRl 
in the same way as was described pre- 
viously. Transistor TR1 should now be 
fitted to the heatsink, and the board screwed 
in place, using l/2in. spacers; refer back to 
Fig. 6. Three colored leads from points C, B 
and E should be soldered to TR 1 pins. 

The assembly, together with the 
various other components can then be 
fitted into a suitable case and the panel 
layout can again follow that suggested in 
Fig. 7. The meter this time, of course, is 
calibrated 0-50 V, 0-1 A (see “Meter 
Scale” section). 

Testing 

Setpreset VRl androtary control VR3 fully 
anticlockwise (all in, presets VR2 and VR4 



Fig. 8. Circuit diagram for the 0-30V 1A supply. 
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to mid-position. Note that VR3, the front 
panel voltage control, is wired so that all the 
track resistance is in circuit with the wiper 
fully anticlockwise viewed from the front. 

Set the meter switch S2 to VOLTAGE 
and after switching on, advance the voltage 
control carefully. The voltage output 
should rise and when the control is fully 
clockwise, preset VR4 should be adjusted 
until the meter reads exactly 30V FSD 

To calibrate the current reading, 
switch to CURRENT on the meter switch 
and connect a load resistor in series with 
an ammeter across the output terminals. 
Adjust VR1 until the panel meter reads 
identically to the external ammeter. 
E&TTDecember1989 


If you don’t have another ammeter as 
a checker, connect a known resistance 
(say 10 ohm, 3W) across the output ter- 
minals and advance the voltage control to 
provide, say, 5V output (as seen on the 
voltmeter). The current will now be 0.5 A, 
so switch over to CURRENT and adjust 
VR1 accordingly. If you don’t fancy all 
this.justreplace VR1 with and 18k ohm, 1 
percent resistor (0.5W) and the current 
reading will be sufficiently accurate not ot 
lose any sleep over. 

Current Limit 

mit of 1 A now has to be set. Turn the volt- 
age control to minimum, switch over to 


CURRENT, and put a short- circuit across 
the output. Advance the voltage control so 
that the meter goes over to FSD or there- 
abouts, then adjust VR2 until the current is 
just below the 1 A reading. 

What you aim for is a FSD reading of 
1 A when the output is shorted — nothing 
more. If the meter cracks over, you 
haven’tadjustedVR2 properly. 

You can, if you wish, set the current 
limit to any value less than 1 A; simply ad- 
just VR2 to give you that limit when the 
output is short circuited. Like the previous 
design, the voltage will then not increase 
above the point at which the current has 
reached its limiting value. 

Continued on page 54 15 



A low cost, easy-build unitthat can be 
adapted to many simpletiming applications. 

CHRIS BOWES 


T his project is essentially a variation on 
the chaser circuit, in which a series of 
LEDs are made to come on in sequence. 
This display format has been adapted to 
provideanindicatingfunctionwhichisused 
to show an elapsed preset time period. An 
audibleoutputistriggeredwhenthelasLED 
is illuminated and the circuit is latched so 
that the alarm continues to sound until the 
circuitis turned off. 

Although the component values have 
been chosen to suit a timing period of 
about four minutes, the circuit can be easi- 
ly adapted so that the period is altered to 
suitother applications. The author uses his 
model as an audio/visual egg timer. 

The design is intended to operate 
from a standard 9 volt battery. The circuit 
shown includes a buzzer but this can be 
replaced with any of the audible output 
circuits featured in this series, although it 
may be necessary to alter the transistor to 
one of a higher power to ensure that cor- 
rect operation occurs. 

How It Works 

The circuit really contains three standard 
circuit building blocks, some of which we 
havealready metin this series. 

The first standard circuit block is the 
555 timer astable circuit which is used, in 
this case, to provide a series of pulses 
which are used to clock the rest of the cir- 
cuit through. The standard layout of the 
555 timer astable is shown in Fig. la and 
this configuration produces an output 
waveform as shown inFig. lb. 

The duration and interval between 
pulses produced by this circuit are deter- 
mined by the values of Ra, Rb and C as 
shown by the two formulas given in Fib. 
lb. By altering the values of the com- 
ponents in accordance with the given for- 
mulas the timer can be adapted to suit 
otherapplications. 

The second building block is a stand- 
ard “chaser” circuit using a 4017 Johnson 
Counter IC. This very useful IC provides a 
sequential series of outputs, which are 
used to drive the indicator LEDs, which 
change every time a clock pulse is 
received from the astable circuit. 

The IC is provided with a “clock 
enable” input which is connected to the 
last output so that when this output is ener- 
gized the clock is “locked”. This provides 
a latching function which is used to keep 
the last building block (the alarm) operat- 
ing until the circuit is switched off. 

The final building block is a simple, 
single transistor current amplifier which is 
used to provide the current needed to drive 
E&TTDecember1989 
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How to build a high-paying career, 
even a business of your own, 
in computer programming. 


(please print) 


baud internal modem, 640K RAM, 
disk drive, monitor, and invaluable 
programming software — BASIC, Pas- 
cal, C, and COBOL — all yours to keep. 

You get the experience and the 
know-how, the computer and the 
software to get to the heart of every 
programming problem, design imagi- 
native solutions, then use your choice 
of four key computer languages to 
build original, working programs. 

No matter what your background, 

NRI gives you everything you 
need to succeed in programming, 
today's top-growth 
computer career field. 

You need no previous experience to 
build a successful programming career 
with NRI training. Indeed, your NRI 
lessons start by walking you step by 
step through the fundamentals, giving 
you an expert understanding of the 
programming design techniques used 
every day by successful micro and 
mainframe programmers. And then 
the fun really begins. 


C, and COBOL. Then, rounding out 
your training, you use your modem to 
“talk” to your instructor, meet other 
NRI students, even download pro- 
grams through NRI’s exclusive pro- 
grammers network, PRONET. 

Your career in computer 
programming begins with 
your FREE catalog from NRI. 

For all the details about NRFs at-home 
training in Computer Programming, 
send the coupon today. Soon you’ll 
receive NRI’s fascinating, information- 
packed, full-color catalog. 

Open it up and you’ll find vivid 
descriptions of every aspect of your 
NRI training. You’ll see the computer 
system included in your course up 
close in a special, poster-sized foldout 
section. And, best of all, you’ll find out 
how your NRI training will make it 
easy for you to build that high-paying 
career— even a business of your own— in 
computer programming. 


Now with NRFs new at-home training 
in Computer Programming, you can be 
one of today’s highly paid, creative 
team of computer wizards who give 
computers the power to carry out an 
astonishing range of business, profes- 
sional, and personal applications. Now, 
with NRI, you can be a computer 
programmer, ready to build a high- 
paying career— even a business of 
your own — making computers do 
anything you want them to do. 


The only programming course 
that includes a powerful 
computer system and 
software you keep. 

Unlike any other school, NRI gives 
you hands-on programming ex- 
perience with a powerful IBM- 
compatible Packard Bell com- 
puter system, including 2400 


School of Computer Programming 

McGraw-Hill Continuing Education Center Wdk 

330 Progress Avenue SfclZ 

Scarborough, Ontario M1P 2Z5 

YES! Please rush me my FREE catalog describing NRFs 
at-home training in Computer Programming. 


Member of Private Career Education Council 


5416-129 


You master today’s hottest computer languages, gaining the skills you need to 
build programs for a wide variety of real-world applications. 


Start with training that gives you 
hands-on programming experience 
-at home and at your own pace. 
Training that begins with BASIC, 
then continues with Pascal, C, and 
COBOL-today's hottest computer 
languages. Training that even 
includes a powerful IBM-compatible 
computer, modem, and program- 
ming software you keep. 

Start with real-world training. 
The kind of training only NRI 
provides. 


With your personal NRI instructor 
on call and ready to help, you use your 
computer and software to actually 

design, code, run, 
debug, and 
document 
programs in 
BASIC, Pascal, 


Send for your NRI catalog today. 
It's yours, free. 

If the coupon is missing, write to us at 
the NRI School of Computer Program- 
ming, McGraw-Hill Continuing Educa- 
tion Center, 330 Progress Avenue, 
Scarborough, Ontario M1P 2Z5. 

IBM is a Registered Trademark of the IBM Corporation 


Only NRI gives you an IBM-compatible computer with modem, 
640K RAM, disk drive, monitor, and software — BASIC, Pascal, C, 
and COBOL— all yours to keep! 


STREET 


CITY/PROV./CODE 


CARL BARONE, 

NRI PROGRAMMER/ANALYST 





LED Timer 


the output buzzer, which requires more 
current than could be provided by the 
Johnson counter. 

Circuit Description 

The complete circuit diagram for the 
Simple LED Timer is shown in Fig. 2. The 
clock pulse required to advance the chaser 
circuit is provided by IC1, Rl, R2, VR1, 
and Cl. This is virtually the same as that 
shown in Fig. la with the combination of 
preset VR1 plus resistor R2 taking the 
place of Rb. The addition of VR1 to the 
fixed resistor enables the timebetween the 
clock pulses to be adjusted, for instance, if 
used as an egg timer it can be calibrated to 
give exactly the correct time period which 
is in fact spread over the nine pulses re- 
quired for the sequence. 

Because IC2 is a CMOS device, the 
bipolar 555 timer can not be used in this 
project and IC1 must be the CMOS ver- 
sion, i.e. ICM7555 or TLC555C. There is 
however, some gain in the fact that the 
CMOS timer does not require the connec- 
tion of a capacitor between the OV power 
supply rail and pin 5. 

The chaser function for the display is 
provided by IC2, which is a 40 17 Johnson 
Counter. This IC has two inputs which can 
be configured in different ways so as to 
provideanumberofdifferentfunctions. 

InthiscircuittheoutputfromthelCl is 
connected to pin 14 (one of the clock inputs) 
of IC2, and pin 13 (used in this case as a 
clock enable input) is connected to output 
O 9 (pin 1 1) of IC2. While O 9 is at the logic 0 
(0 volts) level,pin 13 is also held atlogic 0. 

In this condition the outputs Oo to O 9 
of the 4017 each go to the logic 1 (battery 


voltage) state in turn, changing every time 
that the clock pulse at pin 14 changes from 
the logic 0 state to the logic 1 state (the 
change going from loci 1 to logic 0 state is 
ignored) for as long as pin 1 3 is in the logic 
0 state. This continues until O 9 (pin 11) is 
energized going to the logic 1 state. Be- 
cause this output is connected to pin 13, 
which acts as a clock enable input this is 
also forced to the logic 1 state, causing IC2 
to latch in its existing state, keeping pin 1 1 
in the energized state and causing all fur- 
therpulsesatpin 14 to be ignored. 

Capacitor Cl and resistor R3 form a 
very simple pulse circuit which makes the 
MasterReset input (pin 15) go momentarily 
tothelogic 1 state. This cause the4017to be 
reset so that output Oo (pin 3) is energized, as 



Fig. la. Usingthe555 timer in the astable 
mode. 


♦T1 

OV 

T 1 = 0-7 X Ra X C 
T 2 =0*7 X (Ra + RB)X C 

Fig. lb. 555 timer astable timing 
diagram. 


soon as the timer is turned on. 

Display 

The ten outputs from the 4017 are each 
connected to an indicator LED (D 1 to D 1 0) 
througha330ohmdroppingresistor (R4 to 
R13). The LEDs work in the same way as 
ordinary diodes, by allowing a current to 
flow through in one direction, but not in the 
other. When a current flows through the 
LEDitglows. 

It is important that the LED is not sub- 
jected to excessive current and the drop- 
ping resistors are included to restrict the 
current flowing through the LED to a safe 
level. The LEDs are made to illuminate in 
turn as each of the outputs of IC2 goes to 
the logic 1 state. 

Current Amplifier 

Output O 9 from IC2 is also connected via 
resistor R 14 to the base of TR 1 . This tran- 
sistor is used as a simple current amplifier 
to energize the audible warning device, 
WD1. When a current is allowed to flow 
through the base/emitter junction of TR 1 it 
causes a larger current to be drawn through 
WD1 and the collector/emitter circuit of 
TR 1 , causing the buzzer to sound. 

Capacitor C3 is a tantalum capacitor 
which is used to provide smoothing (decou- 
pling) of the power supply rails in all 
CMOS circuits. This component is neces- 
sary to ensure correct operation of the cir- 
cuit. 

Construction 

The timer project is easily made up using 
two stripboards as shown in the 
photographs and in Fig. 3 and Fig. 4. You 



Fig. 2. Circuit diagram for the Simple LED Timer. Diodes D1 -1 0 can be separate LEDs or in a module. 
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will probably find it helpful to look at those 
while you make up the circuit. 

The first task is to cut two pieces of 
stripboard to the correct size. You will 
need one piece, used for the main circuit 
board, which is 16 strips deep and 29 holes 
wide and another, used for the display, 
which is 16 strips deep by 14 holes wide. 
The sizes allow for drilling 4mm mount- 
ing holes in the positions shown, before 
starting to construe t the circuit. 

Similarly, before any components are 
mounted on the stripboards, you will need 
to break the copper tracks, as shown in Fig . 

3 and Fig. 4 . It is important that these track 
breaks are made completely so that not 
even the merest sliver of copper remains to 
bridge any tracks. 

Although it does not make any dif- 
ference to the operation of the circuit 
which order you make up the two boards 
or which order you insert the components 
into the boards you will probably find it 
best to make up and test the display board 
first and then go on to the main circuit 
board. The making up of both boards is 
easier to do if the components are inserted 
and soldered in ascending order of size. 

Display Board 

The display board is the simpler of the two 
boards to make up. The prototype of this 
project used a ten- way LED module as the 
display but there is no reason why you 
should notmakeuse of ten single LEDs in- 
stead if you prefer. The first stage of 
making up this board is to connect the wire 
links shownFig.3. 

There are a number of wire links re- 
quired to make the common OV connec- 
tion to the LED cathodes (k) and you may 
prefer to make these connections by 
means of a single bare wire soldered to the 
underside of the stripboard. 

The next stage is to insert the DIP sock- 
et used for the LED display, followedby the 
display itself. If discrete LEDs are being 
used, insert them into their correct places 
and solder them in place. These LEDs are 
polarity sensitive so itis important toensure 
that they are connected die correct way 
round, or else they won’t work. 

Also at this stage the wires linking the 
two boards together can be attached to the 
display board. Although the board has been 
designed so that ribbon cable can be used 
stranded, single-core wire can also be used 
successfully. If single wires are used then 
construction will be made easier if different 
colored wires are usedforthispurpose. 

Testing and fault finding of the timer 
should be carried out prior to inserting the 
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boards in a suitable case. 


Display Board Testing 

It is advisable to test the display board 
separately before connecting it to the main 
driver board. This is simply done by con- 
necting the negative of the battery to the 
common connection on the board and 
touching each of the wires connected to the 
anodes (a) of the LEDs, via the associated 
dropping resistors to the positive connec- 
tions of the battery in turn. 

Each LED should light up as the con- 
nection is made. If none of the LEDs light 
up then the most likely causes are either that 
the 10-way LED module (if you are using 
one) is inserted into its holder the wrong 



way round or that there is a faulty connec- 
tion in the common wire connecting all the 
cathodes (k) to the battery negative. 

The first fault can be cured by rotating 
the module through 180 degrees. The 
second fault will have to be traced by test- 
ing the continuity (using the meter’s 
“ohms” range) between the battery end of 
the common wire and its connections on 
the board. 

If some of the LEDs light but not all 
then it will be first necessary to check 
whether there is a pattern as to which 
diodes light and which do not. If there is a 
point in the sequence up to which they 
light and then the rest do not then it is like- 
ly that there is a break in the links joining 
the commoned cathodes together. This 
can be tracedasdescribedabove. 


If there is no pattern as to which LEDs 
light and which do not then it is most likely 
that there are individual faults in each of the 
circuits leading to the anodes of the LEDs 
via the associated series resistor. The com- 
plete circuit, from the wire leading to the 
main board, through the series resistor and 
the connection to the anodes should be 
thoroughly checked with a meter to ensure 
complete continuity of the circuit. If neither 
of these checks reveals any explanation as 
to why a correctly installed LED does not 
light then it must be assumed that it is faulty 
andshouldbe replaced. 

Main Board 

After the display board has been made and 
checked it is now time to construct the 
main board, starting by inserting the wire 
links as shown inFig. 4. 

The next task is to put the resistors in 
their correct places by first bending the 
wires of the resistor at right angles to the 
body of thecomponent, so thatthey will fit 
through the holes, as shown in Fig. 4. Also 
fit preset VR 1 into the correct position and 
solderitintoplace. 

The next item to be inserted into posi- 
tion is the IC holder. Although it is possible 
to solder the IC direedy into place using a 
socket will both make the construction 
simpler and make for easier replacement if 
a fault should occur. It is important that you 
take care to make sure that the notch on the 
IC holder is facing towards the bottom of 
the stripboard as this will help you when in- 
serting the ICs into place. 

Next come the capacitors. C2 is a 
non-polarized capacitor so it does not mat- 
ter which way round it is inserted by Cl 
and C3 are electrolytic capacitors so it is 
important that they (the -ve connection 
usually marked on the component case — 
see photographs) are connected as shown 
in Fig. 3. Similarly care must be taken 
when mounting the transistor to ensure 
that its orientation corresponds with that 
shown inFig. 3 and the photographs. 

The final component to be mounted is 
the buzzer or other audible warning device. 
This device if often polarity sensitive so 
care must be taken, if the device is marked 
with polarities on the case or by means of 
red and black colored wires, to make the 
connections with thecorrect polarity . 

The wires connecting the battery to 
the circuit board can then be tinned and 
soldered into place. The black wire from 
the battery connector goes to the point on 
the stripboard and the battery connector’s 
red wire will need to go to one of the 
switch terminals. Another wire is con- 
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Before You Purchase ANY Computer! 

'-‘-DISKETTES 


KAO 5V DISKS PER BOX 10 BOXES 


MD2D 360K 
MD2H 1.2M 
FOR COLOR ADD 
KAO 3\" DISKS 

MF2DD 
MF2HD 

FOR COLOR ADD 
DISCAROO COLOR 
IN POUCH 


$ 8.49 

$11.45 

$ 3.00 

PER BOX 

$15.95 

$31.95 

$4.00 


$ 7.95 
$10.95 
$ 2.75 
10 BOXE S 
$14.95 
$30.95 
$ 3.75 


100% ERROR FREE & LIFETIME WARRANTY 

/MM/Nki i 

vuivn- 






\ 


% 


$22.95 $19.95 



5V DSDD 360K $ 9.95 

W/PLASTIC CASE. . .$10.95 

PER BOX 10 BOXES 

3%" DSDD 1M $19.95 $19.45 

3V HD 2M $44.95 $42.95 

5V HD 1.2M $19.95 $19.49 


ORION 5fc" DISKS 

PER BOX 

10 BOXES 

0D2D 360K 

$ 7.99 

$ 7.49 

0D2HD 1.2M 

$10.95 

$10.49 

FOR COLOR ADD 

$ 3.00 

$ 2.50 

ORION 3%" DISKS 

PER BOX 

10 BOXES 

0F2DD 1 MEG 

$14.95 

* 13.95 s. 

0F2HD 2 MEG 

$30.95 

$29.95 

FOR COLOR ADD 

$ 4.00 

$ 3.50 

NO NAME DISKETTES 

NO NAME 5k” DISKS PER BOX 10 BOXES 

NND2D 360K 

$ 4 39 

$ 4.49 

NN2HD 1.2M 

$ 9.95 

$ 9.45 

NO NAME 3V DISKS PER BOX 10 BOXES 




/ VV’ 1 / \’C 3 

I' ■ 


NNF2DD 1M 
NNF2HD 2M 


$13.95 

$29.95 


$12.95 

$28.95 


286 

512K 

9- AMBER DUAL CRT 1,195 1,695 
9- EGA MONITOR 2,195 2,595 
LCD 600X400 SCRN 1,595 1,995 
PLASMA 600X400 S 2,495 2,895 


PORTABLE SYSTEMS 

A 

* 


386 
l MEG 


3.695 

4.595 

3.995 

4,895 


Quality, Reliability and Service 
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KITCHENER, ONT. N2H 4S9 

WHY WAIT? CALL ORION ELECTRONICS NOW! 
ORDER TOLL FREE 

1-800-265-2658 


Order desk & technical support open: 

| 9.00 a m. to 6.00 p.m. Monday - Friday 

9.00 a m. to 5.00 p.m. Saturday 

For Service CALL 
i 1-519-576-9026 

PH: (519) 576-9902 
FAX: (519) 576-9028 
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ELECTRONICS SUPPLIES INC. 


IMPORTERS * DISTRIBUTORS 


SEAGATE ST-225-20 MB HARD DISK SYSTEM 

mchidM hard dak control!*, cables and $49 M 
instructions. AM drives are pre-tested and 
coma with a one year warranty. 


INDUSTRIAL — COMMERCIAL — EDUCATIONAL 


SALES & SERVICE 


<2? Seagate Hard Drives 

ST225 KIT, 20MB, 65MS, (MFM). .$349.95 
ST238R KIT, 30MB, 65MS, (RLL) $389.95 

ST251-1, 40MB, 2 SMS, (MFM) $475.95 

ST251N, 40MB, 38MS, (SCSI) $599.95 

ST4096 , BOMB, 28MS, (MFM) $849.95 

SEAGATE 3fr’ DISK DRIVES 

ST125, 20MB, 40MS, (MFM) $375.95 

ST138M, 32MB, 40MS, (MFM) $479795 

ST138N , 32MB, 40MS, (SCSI) $529.95 

ST138R, 32MB, 40MS, (RLL) $449.95 

ST157R, 50MB, 40MS, (RLL) $479.95 

♦MiniScribe Hard Drives 

MINISCRIBE 1 YEAR WARRANTY 

3053 - 5i", 40MB, 25 MS $575.95 

3085 - 5£", 70MB, 22 MS $799.95 

3650 - 5i", 40MB, 61 MS $399.95 

8425 - 3V’, 20MB, 68 MS $325.95 

8438 - 3V', 30MB, 68 MS, RAL..$349.95 


Sffc 


HARD CARD 


Floppy drives 


’ ♦YOUR CHOICE " 
EPSON/FUJITSU 
PANASONIC 
5V360I...$ 99.95 
5V1.2MB..$U9.95 
3V720KB. . $ 99.95 
3%"1.44MB.$119.95 
3V DRIVES INCLUDE 
5fc" FRAMES 


SONY 3M 

DATA CARTRIDGES 

DC2000. . .$34.95 

DC1000. . .$29.95 
DC600A. . . $42 . 95 
DC600HC . . $49 . 95 
DC600XTD $49.95 
DC300XLP $48.95 
QD600A. . .$39.95 
QD2000. .. $29.95 
QD300XLP.$37.95 
QD600XTD.$44.95 


QTTX 


Your #1 Source For Quality Computer Components 


MONITORS 


9C2QA, 20MB.65MS, MFM, XT, PS/2, X $495.95 
SC20B, 20MB, 62MS, MFM, XT, PS/2, X $475.95 
SC125, 20MB , 40MS , MFM, XT, PS/2, X $495.95 
9C3QA, 30MB.65MS, TOL, XT, PS/2, X $599.95 
SC30B, 30MB, 62MS, RLL, XT, PS/2, X $549.95 
SC138H, 30MB, 40MS, MFM, XT, PS/2, X $579.95 
SC138R, 30MB, 40MS, RLL, XT, PS/2, X $549.95 

wemrtp/y oio/tal 

Controller Beards 

WESTERN DIGITAL HARD DRIVE CONTROLLERS 

HARD DISK 20 MEG (MFM), XT.....$ 79.95 

HARD DISK (MFM), XT $ 84.95 

HARD DISK (RLL), XT $ 84.95 

6 - 12MHz, HD (MFM), AT, XT286 $129.95 
6 - 12MHz, HD/FD (MFM) AT, XT 286$139.95 
6 - 12MHz, HD (RLL), AT, XT286 $165.-95 
6 - 12MHz, HD/FD (RLL) AT, XT 286$189. 95 

* ALL OF THE ABOVE ARE 2»1 INTERLEAVE * 

16MHz, HARD DISK (MFM) AT, 386 $169.95 

16MHz, HD/FD (MFM) AT, 386 $189*95 

16MHz, HARD DISK (RLL) AT, 386 $189.95 

16MHz, HD/FD (RLL) AT, 386 $199.95 

16MHz, HD/FD ESDI INTERFACE AT, 386$299.95 

* ALL OF THE ABOVE ARE 111 INTERLEAVE * 

Floppy Controller Boards 

AT XT FLOPPY DRIVE CONTROLLER 

XT FLOPPY CONTROLLER $ 39.95 

AT/XT HI DENS 360/1.2/720/1.44 $ 59.95 

<fE CARRY A HUGE SELECTION OF HARD DRIVE 
CONTROLLERS. ASK FOR A COMPLETE LISTING. 

JOYSTICKS 

GRAVIS (CAN MADE 1 YR WAR) $49.95 

GRAVIS (SMC AS ABOVE BUT CLEAR). . .$54.95 
IBM COMPATIBLE JOYSTICK FROM.. $19. 95 

QUICK SHOT IBM/APPLE $29.95 

TJ810 PERFECT MICRO IBM/APPLE $34.95 

DELUXE JOYSTICK IBM/APPLE $39.95 

WINNER 909 IBM/ APPLE $34.95 

COMPUTER JOYSTICK IBM $29.95 

JOYSTICK 606 IBM $32.95 


HANDYSCANNER 2.5" $ 299.95 

HANDYSCANNER 4. 1/8" $ 349.95 

LOGITECH SCANNER 4.1/8" $ 379.95 

CAT IMAGE SCANNER $ 299.95 

CHINON DESK SCANNER $ 895.95 

SHAPE DESK SCANNER $1,295.95 

EDIMAX LAN PROFESSIONAL 

AL-2350 STAR TOPOLOGY ARC LINK. . $189. 95 

AL-2351 BUS TOPOLOGY ARC LINK II $239.95 

AH-2355 8 PORT ACTIVE HUB $489.95 

AH-2356 4 PORT ARC LINK HUB $479.95 

AH-2357 4 PORT PASSIVE HUB $ 39.95 

EN-2360 ETHERNET NE-1000 COMP. . .$349.95 

TM-500H 50 OHM TERMINATOR $ 8.95 

TM-930H 93 OHM TERMINATOR $ 8.95 


1201A - 12” COMP AMBER MONOCH $129.95 

1400F/A 14" TTL AMBER FLAT SCREEN $179.95 
14S2F/W 14" VGA AN WHT FL SCREEN. .$199.95 
14S2F ANALOG/VGA PS2 COMPATIBLE. .. $199. 95 
1435 - .52 CGA 640 X 200 $349.95 

2410 - 14” RGB .43mm POL $399.95 

2410AG - 14" RGB .4 3mm A. GL $445.95 

2411 - 14” RGB .39mm POL $475.95 

24 HAG - 14" RGB .39mm A. GL $499.95 

2412 - 14" EGA .39mm A. GL $575.95 

2412AG .39 EGA 640 X 350 AG $499.95 

2422 - 14" EGA .31mm A. GL $599.95 

2439AG .39 VGA 640 X 480 AC $499.95 

24 31 AG .31 VGA 720 X 480 AG $529.95 

3450AG .28mm 1024 X 768 MULTISYNC $799.95 
3435AG .31mm 800 X 600 MULTISYNC. . $749. 95 
* ALL TTX MONITORS WITH TILT/SWIVEL BASE * 

DataTroin Monitor 

DC200S - 14". 41mm DOT P. RGB T/S..I449.95 
DC205S - 14". 52mm DOT P. RGB T/S..$349.95 
DC353S - 14". 31mm EGA/CGA/T/S. ..,.$549.95 

DC355 DOT PITCH .4lmm EGA /CGA $479.95 

0C505 DOT PITCH .41mm VGA $499.95 

DC 600 M. RES VGA/DIG. D.P. .31mm. . $679.95 

DATA TRAIN MONITORS! MONOCHROME 

V240A - 12" AMBER COMPOSITE $139.95 

V242 - 12" TTL AMBER OR GREEN $134.95 

V244 - 12" TTL, AMBER $129.95 

V252 - 12" M. RES MONO AMB/GREEN. . $149 . 95 
V262A - 12" FLAT SCREEN TTL AMBER $159.95 

V272 - 14" DUAL FREQ AMBER/WHT $189.95 

V282A - 14" FLAT SCR, DUAL FREQ. .. $169. 95 
V282W - 14" FLAT SCR, DUAL FREQ. .. $179. 95 
V502 - 12" ANLG VGA/MCGA MONO WH..$199.95 

Modems 

1200 INTERNAL $ 89.95 

1200 EXTERNAL $ 119.95 

2400 INTERNAL $ 169.95 

2400 EXTERNAL $ 179.95 

4800 $ 399.95 

9600 $ 995.95 

ASHER FAX CARD 4800 $ 499.95 

ASHER FAX CARD 9600 $ 895.95 

PANAFAX UF150. $1,595.95 

PANAFAX UF250 $2,295.95 

PANAFAX UF140 $1,495.95 

PANAFAX UF260 $2,999.95 

RAVEN RF100 $1,495.95 


LOGITECH HI RES SERIAL $ 99.95 

LOGITECH HI RES BUS $ 109.95 

DEXXA 2 BUTTON AT, XT $ 59.95 

DEXXA DELUXE AT, XT $ 69.95 

GENIUS GM-6 PLUS 200 X 800 . . . $ 69.95 

GENIUS GM 6000 DELUXE PKGE....$ 89.95 

JVC OPTICAL 250-500 DPI $ 99.95 

MOUSE PAD $ 8.95 

MOUSE STAGE $ 24.95 


SPECIALTY INDUSTRIAL BOARDS 
FOR IBM COMPUTERS 


SI-7210-C IEEE-488 CARD $369.95 

SI-4SIP 4 SERIAL 1 PARALLEL $189.95 

SI-8SIP 8 SERIAL 1 PARALLEL $249.95 

SI-8520-X1 RS422 (PC/XT) 1 PORT $119.95 
SI-8520-X2 RS422 (PC/XT) 2 PORT $139.95 
SI-8520-A1 RS422 (PC/AT) 1 PORT $139.95 
SI-8520-A 2 RS422 (PC/AT) 2 PORT $179.95 
SI-4232 CONVERTER(RS232-RS422). .$139.95 

SI-7541 12 BIT AD/DA CARD $195.95 

SI-8255 8255 I/O CARD $139.95 

SI-2121 COPY BOARD $139.95 

CLK 2900 2 SER/2 PAR FOR XT/AT.. $ 69.95 

CLK 3200 8 SER PORT PC XT/AT $379.95 

CLK 3300 MULTI USER CARD 4 PORT $129.95 

CLK 3400 RS422 CARD XT/AT $119.95 

CLK 3500 IEEE 488 CARD $329.95 

CLK 3600 14 BIT A/D D/A CARD $329.95 

CLK 3700 12 BIT A/D D/A CARD $199.95 

CLK 3800 8255-8253 I/O CARD $ 99.95 


Roland 


Quality, Reliability and Service 


MOTHER BOARDS 


PR9101 9-PIN 192 CPS DESKTOP $ 279.95 

PR9104 9-PIN 240 CPS DESKTOP $ J49.95 

PR2417 24-PIN DESKTOP $ 495.95 

ROLAND DC PRINTERS 

PR1212A 216 CPS DOT MATRIX $ 475.95 

PR1250 288 CPS DOT MATRIX $ 549.95 

PR1215 216 CPS WIDE CARRIAGE $ 649.95 

PR1550 288 CPS WIDE CARRIAGE $ 799.95 

PR2450 240 CPS WIDE CARRIAGE $ 999.95 

PR2017 17 CPA DAISY WHEEL $ 449.95 

ROLAND LASER PRINTERS 

LP1100 11 PG/MIN 512K $2,795.95 

ROLAND FLATBED PLOTTERS 

DXY1100 A/B SIZE 8-PEN HP COMP. .$1,299.95 
DXY1200 A/B SIZE ELECTROSTATIC. . $1, 795. 95 
DXY1300 A/B SIZE 1 MB BUFF STD $2,295.95 

DPX2200 C-SIZE PEN LOGIC $5,985.95 

DPX3300 D-SIZE FLATBED PRO $7,495.95 

ROLAND ROLLERBED PLOTTERS 

GRX300 D-SIZE ROLLERBED $5,495.95 

GRX300M D-SIZE 1 MB RAM $5,985.95 

GRX400 E-SIZE ROLLERBED $6,495.95 

GRX400M E-SIZE 1 MB RAM $7,495.95 

MANNESMANN 

TALLY 

MT81 9-PIN 130 CPS $ 249.95 

MT222 24-PIN 220/75 CPS $ 729.95 

MT230-24 WIDE 300/150/100/75 $1,795.95 

MT230-9 WIDE 300/150/100 9-PIN $1,395.95 
MT905 LASER (HP SERIES II COMP) $1,899.95 
1 MEG EXPANSION $ 499.95 


Panasonic 


PRINTERS 


KXP1180 11 192 CPS 9-PIN $ 299.95 

KXP1191 11 240 CPS 9-PIN $ 375.95 

KXP1124 11 192 CPS 24-PIN $ 549.95 

KXP1524 16.5 240 CPS 24-PIN $ 999.95 

KXP4450 11 PPM LASER PRINTER $2,795.95 

EPSON A Printer For Any Application 

24-PIN LETTER QUALITY DOT MATRIX PRINTERS 

LQ-1050 264/220/88/73 CPS $1,095.95 

LQ-2500 270/90 CPS DRAFT/NLQ $1,295.95 

LQ-500 180/60 CPS $ 

LQ-510 180 CPS $ 

LQ-850 264/220/88/73 CPS $ 

LQ-950 24 PIN 2 X 12 DOT MATRIX $ 


LX-800 180/150 CPS $ 

LX-810 180 CPS $ 

EX-800 250/45 CPS $ 

FX-1050 264/54 CPS $ 

FX-850 265/54 CPS S MAR TP ARK. . .$ 
FX-86E 200/40 CPS 80 CLMN $ 


JX-80 COLOR PRINTER $ 499.95 


PRINTERS 


DATA SWITCH BOX MANUAL 
RS232 SWITCH BOX 2 PORT $29.95 
RS232 SWITCH BOX 4 PORT $39.95 
CENTRONICS S/BOX 2 PORT $35.95 
CENTRONICS S/BOX 4 PORT $45.95 
SENDON UPS 

UPS-250 XT OR SMALL AT.. $475. 95 
UPS-400 FOR FULL SIZE AT $599.95 

UPS-400 NO AVR $575.95 

UPS-800 FOR 386 $975.95 

WITH NOVELL HOOK-UP $999.95 


GENDER CHAN3RS 


25/15/9 M/M OR M/F 

25-9 M/M OR F/F $ 8-95 

JUMPERBOX DB25M/M F/F...$ 9.95 

NULL MODEM I 9.95 

RS232 MINI TESTER M/F... $13. 95 

WIRING BOX DB25M/F $12.50 

RS232 REVERSER $12.50 

SURG PROTECTOR DB25M/F. .$14.95 

RS232 BREAKOUT BOX $69.95 

MLP20 LOGIC MONITOR $69.95 


99.95 

109.95 

129.95 

329.95 

349.95 

379.95 

395.95 

695.95 

699.95 


XT 8 MHz TURBO MB OK $ 

XT 10MHz TURBO MB OK $ 

XT 3 6MHz TURBO MB OK $ 

AT 286 6/10 TURBO MB OK $ 

AT 286 6/12 TURBO MB OK $ 

AT BABY 286 8/16 OK $ 

AT 286 4 MEG EMS OK $ 

NEAT 286 16MHz OK $ 

386 SX 16MHz $ 

386 16/20MHz OK $1,095.95 

386 16/25MHZ OK $1,195.95 

386 25MHz W/32K CACHE OK $2,295.95 

PS/2 COMP ALL IN ONE MB $ 795.95 

♦ALL 286/386 ARE BABY SIZE TURBO M.B.* 

Video boards 

MCA MONO GRAPHIC W/PR PORT $ 

CGA COLOR GRAPHIC W/RGB COMP..S 

MGA/CGA DUAL GRAPHIC CARD $ 

G8 MGA/CGA AUTO SWITCH $ 

EGA CARD 640 X 350 256K $ 

SUPER EGA 800/600/350 8 BIT...$ 

VGA CARD (8 BIT) $ 

VGA CARD (16 BIT) $ 

JUKO EGA 640 X 480 $ 

dD E6MH' 

ATI MULTI GRAPHIC SOLUTION $ 

ATI MULTI GRAPH SOL GAME PORT $ 

ATI MULTI EGA SOLUTION $ 

ATI MULTI VGA SOLUTION $ 

ATI VGA SMALL WONDER $ 

ATI MAXI VGA SOL 256K/M $ 

ATI MAXI VGA SOL 512K/M $ 

StmSS TTX GROUP 

STB Systemt. tne • • - — 

STB AUTO EGA $ 

STB AUTO VGA $ 

STB VGA EXTRA/EM256KB $ 

STB VGA EXTRA/EM512KB $ 

STB VGA EM 16/256KB $ 

STB VGA EM 16/512KB $ 

Keyboards 

AT/XT 5060 STANDARD $ 


59.95 

59.95 

79.95 

89.95 

199.95 

275.95 

275.95 

229.95 

199.95 


99.95 

109.95 

275.95 

349.95 

279.95 

44.9.95 

549.95 


199.95 

259.95 

299.95 

399.95 

399.95 

499.95 


429.95 

529.95 

895.95 

AT/XT ENHANCED KEYBOARD 

Add on boards 


69.95 

999.95 

XT PAR PRINTER PORT 


29.95 

,495.95 

XT RS232 SERIAL PORT 


34.95 


XT RS422 SERIAL PORT 


119.95 

249.95 

XT I/O + 2 (S/P/C/G) 


69.95 

299.95 

XT MULTI I/O ( S/P/C/G/ DISK) . 

..$ 

79.95 

699.95 

XT GAME PORT (TWO PORT) 


29.95 

799.95 

XT TIME CARD 


39.95 

599.95 

AT I/O S/P NO GAME PORT 


49.95 

499.95 

AT I/O S/P/C 


59.95 

,895.95 

AT I/O 2 S/P/G 


79.95 


NX 1000 144/36 CPS $ 269.95 

NX 1000C 144/36 CPS $ 289.95 

NX 1000C 144/36 CPS (7 COLOR) $ 375.95 

NX 1000 144/36 CPS (7 COLOR).. $ 375.95 

NX 15, 120/30 CPS NLQ $ 549.95 

XR 1000 300/76 CPS NLQ $ 595.95 

XR 1500 300/76 CPS NLQ $ 799.95 

NX 2400 170/57 CPS LQ, 24 PIN $ 499.95 

AEG OLYMPIA 

NPC 136-24 24 PIN 240 CPS COL $ 749.95 

NP 136-24 24 PIN 240 CPS $ 699.95 

Program Cord for IBM PC/XT/RT 


AT GAME PORT $ 

Power supplies 

150W CSA XT SIZE $ 

200W CSA XT SIZE $ 

200W CSA FULL SIZE $ 

200W CSA FOR TOWER CASE $ 

PS/2 STYLE CASE $ 

SMALL FOOT PRINT CASE $ 

DESKTOP TOWER CASE $ 


COMPUTER CASES 


79.95 

89.95 

99.95 
139.95 

99.95 

99.95 

139.95 


BW-601 BIPOLAR PROM PROG. CARD. . $399.95 
EW-701 EPROM WRITER 2716-1024. . .$299.95 
EW-704 EPROM WRITER 2716-1024. . .$349.95 
EW-901 EPROM WRITER XT/AT 2716-512 $249.95 
EW-904 EPROM WRITER XT/AT 2716-512 $325.95 

PAP-01 PAL PROGRAMMER $399.95 

BPP-01 BPROM PROCRAMMER $399.95 

BU-201/T EPROM U. V. ERASER $149.95 

..$ 8.95 

INTERFACE CONVERTER 

SMITH CORONA SERIAL- PARALLEL. . $ 49.95 
SP-100 SER-PAR, EXT POWERED... $ 89.95 
PS-100 PAR-SER, EXT POWERED... $ 89.95 
SP-200 SER-PAR, INTERFACE POW S 79.95 
PS-200 PAR-SER, INTERFACE POW $ 79.95 
RR-100 RS232C/RS422A CONVERT . . $ 69.95 
IC-11 RS232C/RS485 CONVERTER . . $ 99.95 
IC-12 RS232C /CURRENT LOOP CON $ 99.95 


AT STYLE CASE, XT, BABY, AT MB..$ 59.95 

AT FULL SIZE CASE $ 89.95 

SMALL FOOT PRINT AT OR XT $ 89.95 

PS/2 STYLE CASES $ 89.95 

TOWER CASE AT, XT OR 386 FULL $ 189.95 

TOWER MINI DESKTOP AT, XT, 386 $ 189.95 

DISKETTE STORAGE BOXES 

DD-5 HOLDS 5 DISKS S 2.95 

DD-10 HOLDS 10 DISKS $ 3.95 

DD-50 .HOLDS 50 DISKS $ 8.95 

DD-70 HOLDS 70 DISKS $ 9.95 

DD-100L HOLDS 100 DISKS $12.95 

DD-120L HOLDS 120 DISKS $13.95 

DD-140L HOLDS 140 DISKS $14.95 

DD-180L HOLDS 180 DISKS $39.95 

CARDBOARD MAILER PKC/25 $26.95 

DISKETTE HOLDERS FOR 3V* DISKS 

YD-5 HOLDS 5 DISKS $ 2.95 

YD-10 HOLDS 10 DISKS $ 3.95 

YD-20 HOLDS 20 DISKS $ 7.95 

YD-40 HOLDS 40 DISKS $10.95 

YD-80 HOLDS 80 DISKS $12.95 

YD- 150 HOLDS 150 DISKS $39.95 

CARDBOARD MAILER PKG/25 $24.95 


M< wr™NZ4Hou^ ED SEFN/WGYCXJ FOR O/ER 15 YEARS 


TERMS VISA/MC/COOCHEOUE 
ALL ITEMS SHIPPED BY CANPAR OR MAIL, ADD $4 DO 
FOR ALL COO ORDERS. ALLOW 10 BUSINESS DAYS 
FOR SHIPPING WHEN PAYING BY PERSONAL CHEQUE. 
ALL ITEMS SUBJECT TO PRIOR SALE DELIVERY & 
HANDLING CHARGE 6*. MIN. $5.00 ALL RETURNED 
MERCHANDISE MUST HAVE RMA NUMBER 
RESTOCKING CHARGE 20H. PRICE SUBJECT TO 
CHANGE WITHOUT ANY NOTICE. 



WHY WAIT? CALL ORION ELECTRONICS NOW! 


ORDER TOLL FREE 


1 - 800 - 265-2658 


Order desk & technical support open: 

9 00 a m to 6 00 p.m Monday - Frday 
9.00 a m to 5 00 p m Saturday 

For Service CALL 
1-519-576-9026 


40 LANCASTER ST., W. KITCHENER, ONT. N2H 4S9 PH: §519) 576-9902 FAX: (519) 576-9028 

PLEASE ASK FOR OUR FREE CATALOG! 


DEALER INQUIRIES INVITED 


FOR IMMEDIATE ACTION USE OUR FAX 


Circle No. 1 1 on Reader Service Card 















LED Timer 


nected between the other switch terminal 
and the Bl+V connection on the strip- 
board. The tested display board can now 
be connected to the main board taking care 
to ensure that the connections match ex- 
actly those shown in the board layouts . 

The final step is to insert the ICs into 
their holders, making sure that the notch or 
indentation on the IC corresponds with the 
notch on the IC holder. Some ICs do not 
have a notch in one end but have a slight, 
circular dentnear pin one. 

Main Board Testing 

Before connecting the battery and testing 
the circuit you should carefully examine the 
stripboard to make 
sure that all of the 
components are in- 
serted into the correct 
places, are the correct 
way round and that 
there are no blobs of 
solder shorting out the 
tracks. Once the board 
has been checked then 
the battery should be 
connected and you 
should be able to see 
the LEDs turning on in 
turn and be able to set 
the rate of this by ad- 
justing VR1. 

If the circuit does 
not operate correctly it 
will be necessary to 
check for faults. You 
will probably find that 
you will need the aid 
of a multimeter to per- 
form this stage of the 
process. 

Clock 
Generator 

Check that the clock 
generator circuit, 
comprising Rl, VR1, R2, Cl and IC1, is 
operating correctly. The best method of 
doing this is to use a voltmeter to measure 
theoutputvoltageatpin 3 ofIC 1 .Iftheclock 
circuit is operating correctly then the meter 
needle should be seen to register a slow 
pulse atapproximately 30 second intervals. 

If this does not happen then the next 
stage is to perform some basic voltage 
checks. Y ou should be able to measure the 
battery voltage between an 0 volt connec- 
tion and both pins8and4ofICl as well as 
between the Battery+ connection to the 
board and pin 1. If these voltages are not 
present this will indicate faulty wiring up 
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of the stripboard. 

If this does not produce a satisfactory 
solution then the output voltage at pin 3 of 
IC1 should be checked. If this is locked 
permanently at a fixed voltage then you 
should remove the IC from its socket and 
check the voltage at pin 3 connection 
again. If the voltage persists with IC1 
removed then the fault does not lie with 
IC1 but possibly with the wiring as- 
sociated with the IC and the output to IC2 
or its associated wiring. 

The next step is to replace the IC and 
check the voltages at pins 2, 6 and 7. The 
voltage at pin 7 should be fluctuating slow- 
ly around a value which is roughly between 


l/3rd and 2/3rds of the battery voltage. The 
voltages ate pins 2 and 6 should be identical 
(because these two pins are connected 
together by a wire link) and these should 
also be fluctuating but at a voltage slightly 
less than thatfoundatpin 7. 

If both of these voltages are notpresent 
then the most likely cause is that the circuit 
from the + voltage rail, through VR1, Rl 
and R2 is not correctly made. This is best 
checked by measuring the voltage present 
between 0 volts and each of the points in the 
component chain through VR 1 , R 1 , R2 and 
Cl and investigating at the junction where 
no voltage is measured. 

If no voltage is present between 0 


volts and pin 7 but no voltage, or only a 
very small voltage, is measured between 
the 0 volts rail and pins 2 or 6 of IC 1 then 
you should check that the resistance be- 
tween pins 7 and 6 of IC 1 is roughly equal 
that of resistor R2. If this is correct then 
check the resistance of capacitor Cl with 
the resistance rangeof your meter. 

If the resistance is very low (less than 
about 500 ohms) then you should replace 
Cl. If there is no voltage measurable be- 
tween pins 6 and 2 of IC 1 then this could be 
caused by a short circuit between the con- 
nections of Cl or by a short circuit within 
C 1 or its connections to the stripboard. 

If voltage is present at pins 2 and 6 of 
IC1 but it does not 
fluctuate then the 
likely causes are that 
Cl is not correctly 
connected, is faulty 
or that IC1 is faulty. 
To check Cl you 
should touch con- 
nect another 
capacitor of similar 
value across the con- 
nections to see if this 
cures the fault. If this 
does not cure the 
fault check that the 
connection between 
the positive connec- 
tion of Cl and pins 2 
and 6 of IC1 is cor- 
rectly made. 

Counter 

If voltage switching 
is taking place at the 
output of IC1 then 
the IC is working 
correctly and the 
faultis most likely to 
lie in the area of IC2 
and its associated 
components. The first stage is to checkthat 
the power supply is correctly connected to 
pins8 and 16. In case this voltagecannotbe 
measured then you should check the con- 
nections to pin 8 and 16 and ensure that the 
wire links have been correctly made. 

The next stage is to check that the 
clock pulses from pin 3 of IC1 are being 
correctly received at pin 14 of IC2. As 
these pulses are somewhat slow you may 
find it helpful to replace capacitor Cl with 
a lower value capacitor at this stage. 

If the clock pulses are being correctly 
received at pin 14 of IC2 then it is neces- 
sary to check that pin 15, the master reset 
input, is atlogicO.Ifalogic 1 stateexistsat 
E&TTDecemberl989 



Fig. 4. Main stripboard component layout and details of track cuts. 
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this point the circuit will be locked with 
output Oo permanently in the high state. If 
a logic 1 state is found at pin 13 then you 
should check very carefully for solder 
bridges between pins 15and 16ofIC2. 

Iftheclockpulsesarebeingreceivedat 
pin 14andpin 15 in the logic 0 state, then the 
counter should advance by one for every 
clock pulse received, provided that pin 13 
(the count enable input) is in the logic 0 
state. Because thispin is connected to pin 1 1 
of IC2 then the counter should advance 
until pin 1 1 isforced to the logic 1 state. 

Now check the logic state of pin 3, 
which should be at logic 0 (0 volts). If the 
logic stateatpin 13 is logic 1 or an indeter- 
minate logic state then the connections be- 
tween pins 1 3 and 1 1 (which is a wire link) 
should be carefully checked. 

If this connection is correct, with noac- 
cidental connection between either of these 
pins and the battery supply line, then the 
states of the output pins of IC2 should be 
checked. You should find that only one of 
the outputs (pins 1,2, 3,4, 5, 6, 7, 9, lOand 
11) should be in the logic 1 state and all 
otheroutputs shouldbein the logic 0 state. 

Immediately the device is switched on 
pin 3 should be at the logic 1 state. If this is 
not the case then the problem may possibly 
be that the master reset input (pin 1 5) is not 
receiving a quick reset pulse from the cir- 
cuitry made up of capacitor C2 and resistor 
R3. The connection between the battery 
supply rails and these two components as 
well as that between the junction of R3 and 
C2andpin 15ofIC2shouldbechecked. 

If more than one of the outputs is in 
the logic 1 state then one must suspect that 
IC1 is faulty and must be replaced. As- 
suming that the LED display board has 
been checked and connected up to the 
main board beforehand then the states of 
these outputs may be monitored by ob- 
serving the illumination of the LEDs on 
the display board to the main board. If 
more than one LED lights at the same time 
then the connections between the ribbon 
cable joining the display to the main strip- 
board should be carefully checked to en- 
sure that there are no solder bridges be- 
tweenadjacenttracks. 

Alarm 

The final part of the project to check is the 
alarm. This is very simple since it com- 
prises a resistor, a transistor and an audible 
warning device. If the audible warning 
device does not sound when the las tLED is 
illuminated then the circuitry associated 
withTRl shouldbe checked. 

An initial test is to short out the emitter 
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and collector of TR1 , with a small piece of 
wire, and see whether the audible warning 
device sounds. If this produces no effect 
then WD1 should be inspected to ensure 
that it has not been connected with the 
wrong polarity. If the polarity is correct, the 
connections from the positive power supp- 
ly rail to WD 1 and from the warning device 
to the collector of TR1 and from the emitter 
of TR1 to the strip carrying the battery 
negativeconnection should be checked. 


PARTS LIST 


Resistors 

R1 


3k3 

R2 


33k 

R3 


........10k 

R4toR13 


330 

R14 


27k 


All 0.25W 5% carbon. 


Potentiometer 

VRl 100kmin.preset,horiz. 

Capacitors 

Cl 470uelec. 10 V 

C2 .....OuOl mylar 16V 

C3 2u2 tantalum 10V 

Semiconductors 

D1-D10 10-way bar LEDarray (or 
10 single LEDs) 

TR1 ZTX300, 2N3904 NPN 

IC1 CMOS 7555 timer 

IC2 .. 4017 10-stageJohnsoncounter 

Miscellaneous 

SI SPST switch 

WD .6V-12V solid state buzzer 

B1 9 V battery 

Stripboards, 17 strips X 29 holes 
(main board) and 16 strips X 14 holes 
(display); 16-pin IC socket; 8-pin IC 
socket; plastic case; self-adhesive 
stand-offs; battery connector; con- 
necting wire; solder, etc. 


If the audible warning device is work- 
ing correctly then the operation of the tran- 
sistor can be checked by making a tem- 
porary link, with IC2 removed from its 
socket, between pins 16 and 1 1 of IC2. 
This should produce a battery voltage 
measurable between the end of resistor 
R14 furthest away from the base of TR1 
and 0 volts. If this does not occur then the 
connection between pin 1 1 and the IC end 
of R 14 should be investigated. 


With a battery voltage present at the 
junction of resistorR14 and pin 1 1 of IC2, 
a voltage of approximately 0.7 V should be 
measurable between the base and the 
emitter of transistor TR1. If no voltage is 
measurable here then the resistance of 
R 14 shouldbe measured to endure that it is 
actually acting as a resistor and not an 
open circuit. If this does not produce a 
resistance reading, close to the value 
specified for R14 and TR1 is connected 
the correct way round, then TR1 must be 
suspected of being faulty and should be 
replaced. 

Case 

This project has been designed to fit inside 
a case. The first stage of preparation of the 
case is to cut, carefully, a hole in the case 
lid, the correct size to accommodate the 
LED display. This should be carefully 
measured, taking into account the need to 
allow for stand-offs into which the mount- 
ing holes on the stripboard containing the 
display will fit. For this reason the 
positioning of the display should be done 
with some care. Itis also necessary todrill a 
hole in the case lid to accommodate switch 
SI. Once the necessary holes have been 
drilled in the case lid it can then be lettered 
and the lettering protected with several 
layers of clear, spray on varnish. 

Self adhesive stand-offs should be 
mounted on the component side of the dis- 
play board and the board offered up to the 
inside of the case lid. When the display is 
correctly seated in the hole cut for it then 
the pads may be pressed firmly into place 
to hold the board in thecorrectposition. 

Self adhesive stand-offs can also be 
fitted to the main board (with the pads on 
the track side this time). The main board 
can be offered into place and the self ad- 
hesive pads pressed firmly onto the bot- 
tom of the case to hold the stripboard into 
the correct position. The battery can now 
be replaced in the battery clips, the circuit 
tested and preset VR 1 adjusted to give the 
correct timing period before finally 
screwing down the case lid. 

In Use 

The timer is very simple to use. All that is 
necessary to do is to operate switch S 1 , at 
which point D 1 will come on. The remain- 
ing LEDs will then come on in order, at ap- 
proximately half minute intervals, until 
D 1 0 is illuminated at the time that you have 
preset by adjusting VRl. When DIO 
comes on the audible warning device will 
soundandwill continue tosounduntilS 1 is 
switched off. ■ 
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This month weTegoingtofind some practical uses for 
all the file access facilities we’ve been investigating in 
theprevioustwoinstallmentsofthisseries. 
We’regoingtoseehowadatabasemanageroperates. 

STEVE RIMMER 


T he better you understand disk file ac- 
cess, the less mysterious a lot of 
programs will probably become for you. 
Several broad classes of applications 
software rely on forms of file manipula- 
tion, and many others seem to do the im- 
possible because their authors thought of 
clever ways to make files work. 

The word processor I’m using to 
write this article, for example, will edit a 
file which is larger than the memory in the 
computer it’s running on. It does this by 
using what has come to be called “virtual 
memory’ ’ . It keeps the current part of the 
file in a small memory buffer and * ‘ spills’ ’ 
the rest of it on and off the disk as is re- 
quired. 

It may seem difficult to think of 
memory and disk space as being similar 
quantities, but in many respects they are. 
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Using the file management facilities 
we’ve discussed thus far, it’s possible to 
seek around in a file in the same way that 
we might use pointers to access areas of 
memory. Of course, moving data in and 
out of a file is a lot slower than equivalent 
memory operations.. . software which uses 
virtual memory techniques must do so 
with some forethought, lest it slow to a 
crawl every time it goes to alter its data. 

A “stock” PC compatible computer 
can only address 640 kilobytes of useful 
system memory. The rest of its one 
megabyte address space is tied up with 
various memory mapped oddities like the 
screen buffer and the system BIOS . When 
you load DOS and a sizeable application 
program into that available memory, you 
might well find that all you have is a few 
hundred kilobytes left. If the application 


program in question deals with large 
amounts of data, it will probably find itself 
abitcramped. 

Loss of Memory 

The picture in Figure 1 is a black and white 
version of a public domain ‘ ‘GIF’ ’ image. 
GIF images are full colour computer 
graphics whichcan be displayed ona VGA 
monitor. This one is 800 by 600 pixels 
across. Eachpixelrequiresoneby te. If you 
whip outyour pocketcalculatoryou’ll dis- 
cover that this picture requires 480,000 
bytes of memory to store it. 

A program which was confronted 
with the task of doing something with this 
picture might be faced with a problem. 
Unless the program was very tiny in- 
deed... and hence didn’t do very much... it 
would tie up enough system memory to 
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Figure 1 . An 800 by 600 GIF graphics file , used in the text to ill ustrate how memory 
copes with extra-large files. 


make allocating a buffer big enough to 
store thepicture impossible. 

The designer of the program in ques- 
tion would thus have several options. One 
of them would be to use extended or ex- 
panded memory, preferably the former, as 
it’s faster. Extended memory allows users 
of AT and 386 computers to put up to 16 
megabytes of additional memory in their 
computers, memory which is useless for 
running programs in, but is good for stor- 
ing data. This is the sort of applications 
which extended memory is ideal for. 

Unfortunately, in writing commer- 
cial software which relies on extended 
memory, one is immediately making 
one’s software inaccessible to users of 
straight PC compatibles... which can’t 
support extended memory... as well as to 
AT and 386 users who don’t happen to 
have any extended memory installed in 
theirmachines. 

There is a second option. Rather than 
writing the decoded GIF image to 
memory... of which there isn’t enough... 
we could write it to a big disk file. If the 
program in question wanted to print the 
picture to a laser printer, for example, it 
could then retrieve the lines of the picture 
one at a time, making the memory require- 
ments for the process pretty tame. 

The process for locating the lines 
would be simple, and you can probably 
see how it’ s going to work if you recall last 
month’s discussion of files and seeking. 
Allowing that the picture is x bytes wide 
and that we want to read line n into a buff- 
er, b , we would do this. We’ll assume that 
fp is a handle to the file with the image data 
init. 

fseek(fp,Oong)x * (long)n,SEEK_SET) ; 
fread(b,l,x,fp); 

The fread function is used to read raw 
dataintoabuffer. 

The reason for casting both the size 
variables to long will be discussed in a mo- 
ment. 

With this arrangement, the only 
memory requirements of the application 
software in question would be a buffer six 
hundred bytes long to hold one line of the 
image at a time. 

This approach has two principal 
drawbacks. The first is that it assumes that 
its users will have about half a megabyte 
of disk space available to hold the big tem- 
porary image file. In reality, it assumes 
there will be this much hard drive space on 
hand... virtual memory is too slow to think 
about on floppies. The other drawback is 
that even with a hard drive this will be a lot 


slower than using memory would have 
been. 

On the other hand, it’ s better than not 
working at all. 

Commercial software which uses lots 
of memory usually has a multiple option 
approach to it. If a program needs a big 
buffer, it might start by checking for suffi- 
cient regular DOS memory. If that fails, it 
will check for the presence of extended 
memory, using that if it’s available. Final- 
ly, it will try using a disk file. Programs 
such as Microsoft Windows do a lot of vir- 
tual memory operations to create the il- 
lusion of having unlimited amounts of 
memory for applications. 

Shift That Data 

A database manager is a very simple sort of 
virtual memory task, one which is easy to 
understand. A database is simply a collec- 
tion of structs, in C terms, written to a file. 
However, the file can be of any size so the 
database manager cannot assume that it 
can simply read it into memory and work 
on it there. It must deal with its data as vir- 
tual memory. 

A mailing list is a good example of a 
typical data base. Each name and address 
on the list can be thought of as one record. 
Each record contains several fields. We 


might represent a record in C language 
terms like this. 

typedef struct! 
char first_name[25] ; 
char last _name[25] ; 
char street_address[37] ; 
charappt[16]; 
char city [16]; 
charprovince[3]; 
charpostcode[8]; 

}MY_RECORD; 

This struct occupies one hundred and 
thirty bytes. You can write this into a C 
language program very conveniently with 
the expression 
sizeof(MY_RECORD); 

This expression wouldretum 130. 

We could declare a variable of the 
type MY_RECORD and fill it like this . 
MY_RECORD r; 
strcpy(r.first_name," Augustus" ) ; 
strcpy(r.last_name," Robes" ) ; 
strcpy(r.street_address," 14 Dead Pharaoh 
Parkway"); 
strcpy(r.appt,"6 1/4"); 
strcpy(r.city,"Bentfoot"); 
strcpy(r .province," ON"); 
strcpy(r.postcode,"L4T4A5"); 

Having done this, the variable r is 
loaded up with all this data. C would like 
us to treat this as a MY_RECORD vari- 
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Figure2. Yet another graphics file. 

able, but as we all know it’s really just a 
one hundred and thirty byte chunk of 
memory with all this data placed in it at 
strategiclocations. 

Under C, as you will recall, variables 
of one type may be cast to variables of 
another providing that their base types are 
somewhat compatible. What this really 
means is that in this one particular case 
you’ll be telling your C compiler that you 
want to break the type checking rules it has 
set up but that you’re doing it explicitly 
and you take the responsibility for any 
consequences which might result from 
your action. We may, for example, cast a 
variable of the type MY_RECORD to a 
char buffer because we know full well that 
that’s all r really is. 

This rather obtuse expression il- 
lustrates the syntax for this cast. 

(char*)&r; 

Here is a simple bit of C code which 
will create a database file called 
MYFILE.DAT and write the above record 
into it as the firstrecord. We’ll assume that 
r, above, has been declared and filled with 
data. 

FTLEfp; 

if ((fp=fopen(" MYFILE.DAT " ," wb" )) != 

NULL){ 

fwrite((char 

*)&r,l^izeof(MY_RECORD)^p); 

fclose(fp); 

} else puts(" Can’t create the file" ) ; 

There’s a lot of strange stuff going on 
inhere. 
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The first line of code... the one which 
opens the file... should be familiar to you. 
The second one is a bit complex, and may 
notbe. 

The fwrite function, like the fread 
function mentioned above, is used to deal 
with blocks of raw data which move in and 
out of files. It’s usually used with files 
which have been opened in binary mode, 
as this one has. Notice the "wb" argument 
to fopen. 

There are four arguments to fwrite. 
The first one is a pointer to the char buffer 
which is to be written from. In this case, 
we don ’ t have real a char buffer. . . we have 
a synthetic one cast from a MY_RECORD 
variable, as discussed a moment ago. You 
will note that the casting syntax is the 
same. 

We could have handled this a bit more 
readably by doing something like this . 
char*p; 
p=(char*)&r; 

fwrite(p,l^izeof(MY_RECORD),fp); 

In this case we have explicitly cas t r to 
the char variable p and then written the 
data from the pointer rather from the buff- 
er which it points to. The results are exact- 
ly the same... this approach might be a bit 
easier to understand, although it uses one 
more line of code than is really required. 

The second argument to fwrite repre- 
sents the size of the objects being written 
in bytes. The third represents the number 
of objects to write. In this case we have 
told fwrite that the objects are one byte 


long and there are one hundred and thirty 
of them, this being the size of a 
MY_RECORD struct. We could have 
reversed these arguments, that is, we 
could have told fwrite to write one object 
which is one hundred and thirty bytes long 
instead of one hundred and thirty objects 
which are one byte long . 

The last argument to fwrite is the file 
pointer for the file being written to. 

If the write is successful, fwrite will 
return the number of objects which have 
been written, the value one hundred and 
thirty in this case. If something goes 
wrong, such as the disk proving to be full 
before the entire struct could be written to 
it .fwrite will return the actual number of 
bytes which made it into the file. 

You would check for errors in fwrite 
with the following code. 

if (fwrite((char *)&r 
,l,sizeof(MY_RECORD), 
fp)==sizeof(MYJRECORD)) { 
puts(" W ritten ok" ) ; 

} else puts(" Write error" ) ; 

Bigger Files 

Let’s now suppose thatMYFILE.D AThas 
acquired the entire mailing list of 
Publisher’s Clearinghouse. It’s many 
hundreds of thousand of records long, 
teeming with people who don’t want to be 
there even though they may already have 
won millions of dollars, cars .trips and sub- 
scriptions to trashy magazines. Each of 
these hapless souls is represented by one 
record structured as a MY_RECORD 
variable. 

The folks at Publisher’s Clearin- 
ghouse have discovered that Augustus 
Robes, famed Egyptologist and sample 
datum, sought to fool them by giving them 
the wrong post code. For the past four 
years all his junk mail has been winding up 
in a home for retired cat skinners in 
Thunder Bay. Swearing under their 
breath, they find Mr. Robes’ record num- 
ber from one of his old mailing labels and 
setaboutchanginghispostcode. 

One may assume that Publisher’s 
Clearinghouse has a very sophisticated 
database manager to do this sort of thing, 
but the process would work pretty much 
like this. We’ll alio w that the record which 
stores Augustus Robes’ information is 
record 10967. 

To begin with, we need a function to 
read records from the file. All of the infor- 
mation about Augustus Robes is correct 
except for his post code, and we do not 
wish to have to enter everything anew. As 
such, we would use this function. 
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read_record(fjp, record number, r) 

FILE*fp; 

unsigned int recordnumber ; 
MY_RECORD *r; 

{ 

fseek(!p, 

(long)sizeof(MY_RECORD)* 
(long)recx>rd_number,SEEK_SET) ; 
fread((char 

*)r,l,sizeof(MY JRECORD),1p) ; 

} 

There are a few important things to say 
about this function. First off, it allows for no 
error checking, which it would do in a real 
world application. Second, you will notice 
that the syntax for the cast in fread is a bit 
different. You would fetch the record in 
question by using this function as follows. 
MYJRECORDr; 
read_record(!p, 10967, &r) ; 

As you will recall from several 
months back, structs cannot be passed by 
value, only by location. We pass a pointer 
to the struct r rather than r itself. As such, 
having used the & operator in passing the 
thing, we need not use it in the cast within 
the function. The variable r withing the 
function is not a MY_RECORD variable 
but aMY_RECORD pointer. 

Finally, note that we cast each of the 
numbers being multiplied together to long 
before performing the calculation. This is 
a subtle but very important point. If you 
multiply 10967 by 130 as long integers, 
you will get the correct result, 1,425,710. 
This is the position in the file where 
Augustus Robes’ record begins. 
However, if you multiply them together as 
straight ints and then cast the result to 
long, the result will be 49,475. This hap- 
pens because the result of the calculation 
will be limited to sixteen bits. 

In the real world, one might assume 
that Publisher’s Clearinghouse has so 
many records in its database that it must 
use long integers to express their record 
numbers. 

Having executed readjecord , 
above, the r variable will have all of the in- 
formation about Augustus Robes, includ- 
ing his erroneous post code. We would 
change this one item, 

strcpy(r.post_code," L9G 1Q4"); 

and then write the record back to the 
file. The function to do this looks pretty 
much like the one to read it. 

write_record(fp,record_number,r) 

FELE*fp; 

unsigned int record number ; 

MY_RECORD*r; 

{ 

fseek(fp, 
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(long)sizeof(MYRECO RD) * 
(long)record_number,SEEK_SET) ; 
fvvrite((char 

*)r,l,sizeof(MY_RECORD),fp) ; 

} 

It would be called in much the same 
way too. 

write_record(fp, 10967, &r) ; 

These two functions are the basis of 
any fixed field database manager, that is, 
of any program which treats its data 
records as hard wired structs. You can 
apply them to all sorts of database applica- 
tions. For example, suppose that the 
Publisher’s Clearinghouse people found 
out that Augustus Robes had fooled them 
but they did not know which record his 
data was kept in. They could do something 
like this to find him. We’ll allow that the 
variable max_record holds the number of 
the last record in the file. 

MYJRECORDr; 

inti; 

for (i=0 ;iax_record ; ++i) { 
read_record(fp,i,&r) ; 
if (strcmp(r.first_name," Augustus" ) == 0 
&& 


strcmp(r.last_name," Robes") ==0) { 
printf(" The record number of %s %sis 
%d\n", 

r.first_name,r.last_name,i) ; 
break; 

} 

} 

Record Time 

Obviously, the examples in this article 
have been abit simplistic. If you go to write 
a database manager of your own using 
them you will want to add some error trap- 
ping and, more important, a user interface. 
In the real world one would not write a cus- 
tom C program every time there was aneed 
to locate a specific record. 

The database manager illustrates a 
fundamental use of disk files as a way to 
handle large amounts of structured data. A 
database manager is really just a slightly 
more complex version of the picture file 
we discussed at the beginning of this fea- 
ture. However, it points up a simple rule of 
data files. As long as the data is structured 
in some predictable way, you can handle it 
as a series of fixed records and, as such , ac- 
cess it fairly quickly. 


MULTI-FUNCTION 

Counters 

GREAT FEATURES & PRICE! 

HCF-IOO 

Compact, lightweight 10 Hz to 100 MHz 
counter with four function performances. 
Features eight digit LED display, low 
power consumption circuit with functions 
for frequency, period, totalize ^ o e r* 
and self check. $259. 

Plus $10 for shipping & handling. 


HCF-IOOO 

Range 1 0 Hz to 1 GHz with 8-digit LED 
display, frequency, period, totalize ^ ^ _ 

and self check functions. $ 495 . 

Plus $10 for shipping & handling. 


AUDIO 
GENERATOR 

Five frequency ranges 
10 MHz - 1 MHz, low 
distortion factor and six 
range output attenuator: 
0, 10, 20, 30, 40 and 50 
dB. 1 1 0 VAC power 
supply. 

MODEL GAG-808B 

$ 259 . 

Plus $10 for shipping & handling. 




RF GENERATOR 
SUPER VALUE! 

Features frequency range from 100 KHz 
to 1 50 MHz and up to 450 MHz on 
harmonics, internal/extemal AM 
modulation, frequency monitor output, 
high/low switch and fine adjustable 
output control . _ A 

MODEL GRG-450 $ 259 . 

Plus $10 for shipping & handling. 


Ask for our free catalogue. 


KB ELECTRONICS 

1428 Speers Road, Oakville, Ontario L6L 5Mi 
Tel.: (416) 847-8588 Fax: (416) 847-8598 


“ORDER BY PHONE OR 
MAIL. CREDIT CARD. 
MONEY ORDER, CERT. 
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MOORSHEAD PUBLICATIONS 

ALMOST FREE SCfTVBVRE 

AUTOCAD MENU 

VOLUME ONE — RELEASE 9 VERSION 

SPEED UP DRAWING AND EDITING IN RELEASE 9 — MINIMIZE TYPING AND CORRECTING! 


INCLUDES: 

A custom pull-down menu with over 150 of the most- 
often used commands, values and related variables grouped 
in logical order — almost eliminates searches and 
menutrees. Includes custom macros that call up a series 
of commands with a single pick. 

Custom icon menus let you see your symbol library 
drawings or hatch patterns before you choose. 

A custom screen menu for rapid picking of favorite 
commands or macros. 


A custom 175-command tablet menu for rapid picking 


FILE VARIABLES 


(requires digitizing tablet), plus 
file for making your own. 


of commands and macros 
a blank DWG and menu 

A library of common analog and digital electronic 
schematic symbols, complete with icon menus for 
no-typing selection. 

PLUS: All the menus are ASCII files and can he easily 
charted with your word processor. Edit the commands just 
the way you want them, for your style of drawing. 

PLUS: complete documentation files with explanations 
of all the menu structures and macros and how you 
can change them. 



enu file name or . for none <custom>: 
Compiling menu C:\ACAD\CUSTOI1.mnu. . . 
Command • 


What you need: A copy of AutoCAD Release 9 (the menus work with Release 10, but do not include Release 10 commands — versions prior 
to Release 9 do not support pulldown menus), a mouse or digitizer tablet (a digitizer is required for the tablet menus) and any version of DOS. 


THIS DISK ONLY $19.95 (PLUS 8% O.S.T. & $1.50 SHIPPING) FROM MOORSHEAD PUBLICATIONS 
1300 DON MILLS ROAD, TORONTO, ONTARIO M3B 3M8 PHONE: (416)445-5600 FAX: 41U445-8149 
PLEASE SPECIFY 5 1/4 INCH DISKETTES OR 3 1/2 INCH FLOPPIES 
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DC AM is^the newrevolution ind^afting, 
publishing^ architecture, manufacturing 
I — a guide to what it's ail aboih and 
hovyyoucanbenefitfrom it. 







Our strongest competition is 
Tbshiba vs Tbshiba 



Introducing Baby TIOOOSE 

- It’s a small wonder! 

. Toshiba’s Notebook PC 

• Industry Standard Internal 3.5" 
720K/1.44 MB floppy disk drive 

• 80C86 processor running at 
9.54 MHz 

• 1 MB of RAM standard expandable 
to 3 MB 

• Electroluminescent LCD, 640 x 400 
resolution 

• Approximately 5 lbs. in weight 


Introducing Baby T3100SX 

-The ultimate portable/desktop PC 

• With exceptional gas plasma VGA 
screen that allows complete battery 
powered portability 

• 1 MB of RAM standard, expands to 
13 MB 

• Expansion via Toshiba proprietary 
slot and dedicated modem slot 

• MS-DOS 4.01 included 

• Excellent OS/2 platform 


Toshiba Information Systems Division proudly presents two new laptop/portable computers that, 
quite simply, will continue to set the standard for excellence. As the newest members of the Toshiba 
“first family,” these babies are exceptional when it comes to setting the level of price/performance 
Canadians have a right to expect. 

To learn more about our new family members, contact your nearest Canadian Authorized 
Toshiba Re-Seller, or call Toshiba direct at 1-800-387-5645. The best keep getting better. 

TOSHIBA 

WE MEAN BUSINESS 

INFORMATION SYSTEMS DIVISION 
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Is 3D really necessary? 
Alookatsomeofits 
features. 

Text and Auto CAD 
drawings by 
BillMarkwick 


I n his book The Autodesk File , co- 
founder John Walker mentions that the 
development of 3D for AutoCad was 
spurred along because it made such a 
wonderful demonstrator for dealers and 
trade shows. Adrawing that was revolving 
in 3D space was any number of times bet- 
ter than fancy zooms and pans. Despite 
this somewhat commercial beginning to 
3D CAD on the PC, three- dimensional 
software is now everywhere, offered by 
just about everyone in the business. But 
drafting has traditionally meant the two- 
dimensional approach of pencil on paper, 
or cursor on monitor — drafting and 
design personnel might well say “It’s a 
dynamite toy, but what is it fori ’ ’ 

3D is no longer just for hooking the rubes 
at trade shows. It’s a valuable tool for 
product designers, architects, engineers, 
production managers, etc. Here’s alook at 
some of the things it can do. 

The Big Picture 

Thestandard2Ddrawingisunexcelledfor 
communicating a wealth of details and as- 
sembly procedures, as in the drawing of 
the valves inFig. 1 . CAD systemsare great 
for this: for instance, the left valve is simp- 
ly a copy of the right one, with suitable 
changes edited in. One of the beauties of 
CAD is that you never have to draw any- 
thing twice. 

The drawbacks come when you have to do 
multiple views, as you would when ex- 
plaining the installation of any complex 
devices or systems. This is one of the ad- 
vantages of 3D; although the initial draw- 
ing time is very long compared to 2D, you 


can plot out any number of views at any 
angle or magnification, in wireframe (X- 
ray) views or hidden renderings. Fig. 2 
shows a heating system installation over- 
all view; suitable text labels could be 
added to show types of pipe, special rout- 
ing, and so on. 

Details 

To show details that are hidden by the 
standard 2D rendering, the drawing can be 
rotated and magnified until you see what 
you want. Fig. 3 shows the rear of the 
radiators, as though you could look 
through the walls. This view took only a 
few minutes to display and plot. 

In Fig. 4., a zoom has magnified one 
comer of a radiator, and specific details 
have been added; it can be saved as a 
separate file if the extra detail is slowing 
down the regeneration time of the main 
drawing. 

The three views of the heating system 
demonstrate just how much time you can 
save, as well as the tremendous flexibility 
of the 3D approach. 

Architectural 

The above techniques lend themselves 
perfectly to the needs of the architect. In 
Fig. 5 is a 3D hidden-line rendering of a 
proposed house floor plan. This is only one 
of the infinite views possible, but it allows 
the architect and client to preview the 
layout to see how it works. In Fig. 6 is a 
rotated view of the floor plan without hid- 
den line removal. This lets you see all the 
featuresatonce. 

Although you can’t tell from the drawings 
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Install with 
Teflon tape 



FLOW VALVE 
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Fig. 1 . The traditional 2D rendering contains a wealth of information, but no other 
viewpoints are possible. 


c 


in Fig. 5, there’s a wealth of technical in- 
formation along with the architectural 
renderings. By turning on various layers 
of the drawing, you can display any or all 
of the plumbing, wiring, heating, dimen- 
sions, constructional details, etc. For in- 
stance, in Fig. 6, I’ve turned on all the 
details and turned off the furniture and fix- 
tures. This drawing could be zoomed for 
better display, or plotted as a plan view for 


working drawings, or used to calculate the 
required lengths of wires, pipes, etc. I even 
made a layer that calculates the number of 
sheetsof dry wall needed. 

Special Views 

Figure 7 demonstrates how 3D CAD can 
takedrawingsanother step further. The3D 
drawing, which is really adatabase, can be 
fleshed out with auxiliary software (in this 


case, AutoShade); multiple views from 
various viewpoints can be printed out or 
displayed on the monitor to show clients 
what the final result will be from the inside 
of the house. 

Figure 8 is a demonstration of an industrial 
object in multiple, simultaneous view- 
points. The designer can create, change 
and shade the design, all before any tool- 
ing is done. In addition, the drawing 







Don’t limit your productivity by using a computer display device 
that causes stress. Flicker and lack of colour resolution can reduce your 
concentration and do injustice to your work. 

The new Sony GDM Series of 16" and 19" Graphic Display Monitors 
are engineered for superior graphic display capability. 

Sony has incorporated the latest technological advances to provide 
a high density (1280 x 1204) colour display. Your picture is glare free due 
to a multi layered optical coating. And a cylindrical screen reduces side 
distortion, sharpens picture comers and diminishes reflection. 

Realize your objectives— with the sharp, bright colours of 
Sony Trinitron. 



Computer Products 


411 Gordon Baker Road 
Willowdale, Ontario M2H 2S6 
Tel.: (416) 499-1414 
Fax: (416) 497-1774 


Sony is a trademark of Sony Corporation. Sony of Canada Ltd. is an authorized user. 
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BRUNING 

ZETA 600 PLOTTERS 

The ZETA 600 Series from BRUNING 
is a new generation of affordable pen 
plotter designed for use at individual 
CAD/CAM workstations. Each model 
supports 8 - pens and can use many 
different types of cut sheet media up 
to D - size (ZETA 600) or E - size 
(ZETA 650). Oriented for ease-of-use 
and high plot quality, they also have 
a high speed mode for producing 
fast check plots. 

C BRUNING) 
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S[J SAMSUNG 


Computers and Monitors 

Distributed in Canada by 


National Distributor: 


120 - 13751 Maylield Place 
Richmond. B.C. V6V 2G9 
Tel: (604)270-9655 
Fax: (604) 270-3795 


5560 Kennedy Road 
Mississauga, Ont. L4Z 2A9 
Tel: (416)890-2525 
Fax: (416) 890-0410 


9475 Trans Canada Hwy. 

St. Laurent. Quebec H4S 1V3 
Tele (514)332-6550 
Fax: (514)332-2107 
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WE TAKE THE 
FRUSTRATION 
OUT OF CAD! 
(416) 479-8338 





CORPORATION 
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PHOTOPLOTTING SERVICES 
SHIPPED WITHIN 24 HOURS 

FROM $19.75 

ELECTRONICS DESIGN SERVICES • PCB & 
MECHANICAL DESIGN, FABRICATION & ASSEMBLY 

CIRCUIT IMAGfS IHC. 

151 NASHDENE ROAD, UNIT 53 
SCARBOROUGH, ONTARIO MIV 4C4 
TELEPHONE (416) 754-8327 MODEM 754-8795 FAX 754-8367 


3D 

CAD 

Software continued 




f 


Fig. 5. The architect can plot a 3D drawing in any number of 
angles , in both hidden-line andwireframe views, allowing 
clients to see the final results before any expensive construction 


database can be manipulated by auxiliary software to produce con- 
trol instructions for milling machines, turning the drawing into 
reality with a minimum of setup time. 

Reality 

There’s no doubt that 3D is difficult to learn, with its need for the 
operator to visualize designs in a new way. Anyone who’s tried 3D 
CAD will have experienced the common optical illusion that the cur- 
sor is exactly where you want it, except that anything you draw ends 
up floating in space along distance from where it should be. Thecures 
for this depend on the particular software; usually it means learning 
some sort of coordinate system designed to let you move around in 3D 
space without losing your way . 

Another drawback is that the complexity of the drawing slows down 
the regeneration time; the computer takes longer and longer to 
redraw the image when you zoom and pan. When it comes to hidden 
line removal, you may be in for hours of waiting with a large file. The 
same goes for shaded renderings. If you plan to do full 3D more than 
occasionally, one of today’s faster computers becomes a necessity. 
For instance, in the DOS world, a 12MHz AT or compatible is entry- 
level. 

Although full 3D drawing creation takes a long time (and in the 
beginning, it seems to take forever ), it only has to be done once in 
order to provide all sorts of features that each used to require separate 
projects. In the long run, the time saved and the flexibility will more 
than make up for the slow start. 
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quality solutions to 


Bl CADD Systems Inc. 

The Total Solution Comr 

BI CADD Systems provides a wide range of higr 
match your requirements, whether it’s an entry-level system or a high-per- 
formance package. With many years of CADD production experience, the 
members of the BI CADD team are well positioned to support the user, 
from initial acquisition through training and implementation to on-gc 
^ support. Our services inch 

Turnkey System Approach; 
Networks: CADD Drafting 
Service; Digitizing; Hardware 
and Software Support; For- 
rrograms; 
Syste 


mat Conversion 
Service Bureau; and 


Leasing. 

BI caBd S 


system 


BI CADD System Inc.. 

2200 Lake Snore Blvd. west, 
Suite 601, 

Toronto, ON M8V1A4; 

Ph: (416j 252-0021 
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BRUNING 

PLOTTER SUPPLIES 

Bruning has been manufacturing 
engineering equipment and related 
supplies for over 100 years. Our 
product line includes a complete 
range of supplies and accessories for 
the most popular pen plotters used in 
CAD/CAM and business graphic 
applications. And because we also 
manufacture our own line of high 
performance ZETA plotters. We 
understand what it takes to produce 
fast, quality plots. So why not draw on 
Bruning’s experience tor all your 
plotter supply needs. 

(BRUNING) 
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Specialized Furniture for 
the CAD/CAM User 

Computer Aid Accessories Ltd. is a distributor of ergonomically designed 
furniture for CAD/CAM users by Karl Gutmann of Canada. Multiple 
configurations of workstations for designers allow users of PC-based sys- 
tems, CAD operators, or those who work primarily with drawings to work 


are specifically designed 
to help people work 
comfortably and effi- 
ciently with CAD/CAM 
hardware. 

Computer Aid 
Accessories Ud, 

21 YVestBeaverCreekRd. 

HgUill.ON 

1^416)731-9323 



LOW COST 

PRINTER/PLOTTER SHARING 

Low cost . printer/plotter 
sharing solutions starting at 
$259 are available . from 
Impaa. With SmartPrint, up 
to 3t> computer; .can te 
connected to a printer or 
plotter. Spooler software is 
included so users can keep 
working . while other . print 
jobs finish (use optional). 

Serial and parallel versions 
available with 4 input parts 
($259) or 6 input ports ($289). 

Also available is . the 
PaceMark line. Models with 8 
ports. ($599) or 9 ports ($699) handle serial and parallel connections simultaneously with 
multiple pnnters/plotters and include a 256K buffer (upgradable). Visa and MC accepted. Call 
Impaq at 1-800-663-9272. 



WO 


Impaq Technology Inc. 

5212 Mackenzie St, Vancouver, B.C. V6N 1G9 
Ph.: (800) 663-9272 FAX: (604) 263-9201 
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WHY LLWE OVER 200,000 PEOPLE 
CHOSEN GENERIC CADD ? 



GENERIC CADD L/3 £»X -77’ 5.23” *V 6 J 4.24’ 


DRAW 

COMPONENT 

TEXT 

HATCH/FILL 

ZOOMS 

LINES 

OBJECTS 

WINDOWS 

LAVERS 

DRAWING 

DIMENSION 

CONTROLS 

GRIDS 

DISPLAV 

UNITS 

UTILITIES 

MEASURE 

OUTPUT 


ENTER A COMMAND > 


DRAWING NAME: BANK, LAVER: 0, ALL LAVERS: ON, ZOOM 1: 135.26 
MEM0RV USED: 8.595*4, LINE TVPE: 0, LINE COLOR: 9 


POWERFUL 

Accurate and precise drawing without the 
complexity. 

VERSATILE 

Multi-use design topi for mechanical, 
architectural, electrical, mapping, business 
needs and more! 

COMPATIBLE 

Export CAD graphics to desktop 
publishing^ paint and word processing 
packages, exchange drawings between 
Generic CADD and AutoCAD using 
Generic’s AutoConvert utility program. 

AFFORDABLE 

• No Special Hardware Requirements 

• Unlimited Free Technical Support 

VALUE! 


Drawm with Generic CADD Level 3 

Generic 

SOFTWARE 


Interested? 

Call TOLL FREE or contact your local dealerTODAY and ask 
about our specially priced and packaged Sneak Preview software. 

1-800-228-3601 ext 610 
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DIGIT 


SCALE 
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when you 


performance LP4000™ draws at 
speeds selectable up to 20 inches 
per second (ips) axially with .OOF 
resolution. For less demanding ap- 
plications, our economical LP3700™ 
plots up to 10 ips axially with .0025" 
resolution. 

Another feature is compatibility. 
lOLINE plotters emulate both 
HP-GL and DM/PL plotter lan- 
guages so they work with a 
host of software like AutoCAD, 
VersaCAD, and CADKEY, to 
name a few 

Furthermore, our Multi-pen 
Changer™ option holds up to 20 


lOLINE plotters are designed to 
give you more flexibility and fea- 
tures for less cost than any other 
machine of their kind. 

For example, our plotters draw 
not only on A through E sizes of 
media, but also plot on hundreds of 
in-between sizes from \.5"x\.5" up 
to 3 1" wide roll stock. This saves you 
time and money by allowing you to 
make “check plots” on small, low- 
cost paper before committing to 
full-size media for final work. 

It’s easy also to set paper size, 
pen speed, micro-calibration, plot 
rotation— everything exactly as 
you want— by just tapping a few 
keys on the plotter’s intelligent 
keypad. Plus, up to 3 sets of person- 
alized defaults can be saved in its 
non-volatile memory. 

They’re fast, too. Our high- 

I0LINE CORPORATION 12020 - 113th AVE NE KIRKLAND, WA 98034 (206)821-2140 TELEX 4949856 1C Ul FAX (206) 823-8898 
LP4000, LP3700, Multi-pen Changer, and hyperBUFFER are trademarks of loline Corporation. AutoCAD is a registered trademark of Auto Desk Inc. 

VersaCAD is a registered trademark of T&W Systems. CADKEY is a registered trademark of MicroControl Systems, Inc. *Suggested U.S. List price. 

circle no. 73 on Reader Service Card 


LARGE-FORMAT PEN PLOTTERS 


HiGlN GOTO 





Figure 6. In addition to various viewpoints, the architect can 
produce working drawings for the various trades. Above is a 
wireframe of plumbing, heating and wiring requirements. 



Fig. 7. One of the most remarkable features of 3D CAD is the 
ability to change a wireframe drawing into a shaded rendering. 
The above, done with AutoCAD and AutoS hade, is only one of 
thousands of possible viewpoints; in fact, the various views of 
the interior of a house can be assembled into a sort of slide show, 
called a ‘ ‘walkthrough’ ’ .This lets the client see the various 
visual effects as never before. 



toolmaker, etc., to see products in their final form long before 
any actual modelling needs to be done. The viewpoints, which 
can be generated from any angle, allow the designer to see and 
make changes with a freedom never before available without in- 
credibly expensive mainframe computers. 


CAD in. 
Eledronk 
Production 

Some examples of whatyou can do, 
from project startto printed circuit. 

BillMarkwick 

O nce you decide on a circuit design, the traditional method 
of turning it into a product has been to draw a formal 
schematic, type up a parts list, make a working drawing of the as- 
sembly, sketch outa printed circuit, and then use various types of 
graphics aids to produce a PCB master . All of this obviously takes 
a great deal of time, and revisions almost always mean lengthy 
redrawing. CADcan come to the rescue. 

First, CAD’s ability to store and manipulate sections of the draw- 
ing means that you can produce a schematic very rapidly by load- 
ing in entities from your library of electronic symbols. Next, 
some CAD software (such as AutoCAD) can keep a list of the 



labels that you put on each schematic component; this list can be 
manipulatedby third-party softwareoryour own to produce parts 
lists, costing lists, and more. 

Next, you can use CAD’s drawing facilities to produce any type 
of assembly drawings: plan views, 3D views, exploded or mag- 
nified views, or whatever you need for the production line (see 
the accompanying article on 3D for some of the things you can 
do). 

CAD software can be used to make printed circuit board layouts , 
although off-the-shelf CAD is limited to drawing lines and pads 
— you have to figure out how it should fit. Fortunately, 

AutoCAD contains its own programming language (AutoLisp). 

• 

I 



Some examples of printouts made with AutoCAD using the Path- 
finder software: a schematic at the top, an autorouted PCB layout 
at the bottom, and at the end of the article, a connector layout. 


We’ll leave the peculiarities of this language for another article, 
and just say that it’s the ideal interface to allow third-party 
software to take control of AutoCAD and work out all the details 
for you. For instance, the program Pathfinder from Bishop 
Graphics provides all the features mentioned above: schematic 
creation, parts lists, unlimited layers for your PCB layout, 
silkscreen labeling master, top or bottom views, etc. In addition, 
the optional AutoRouter figures out the PCB layout for you 
automatically. The three illustrations are printouts of actual 
layouts done with the Bishop Graphics Pathfinder. 

Other programs for AutoCAD autorouting include Pro.Lib’s 
AutoPCB, a complete system for electronic production, from 
schematic to silkscreen. It will manage your library, make lists, 
report on design errors , work out your lay out routing and produce 
artwork for drilling, masks, labels and so forth. Another is the 
Autoboard System II from The Great SoftWestem Company. It 
has the above features, and can make very large boards by chang- 
ing resolution; for instance, at .005 " resolution, it can make an 80" 
by 80" plot. 

These are by no means the only available programs, and many 
others are available for those with systems other than AutoCAD, 
but they serve as an introduction to the power and flexibility that’ s 
therefor theelectronics producer. 


Special thanks to Pathtrace Canada, a division of Tor CAD/CAM 
Corporation, who suppliedtheillustrationsfor our brief introduc- 
tion. They also supply the software mentioned, and you can con- 
tact them at 160 Applewood Crescent, Concord, Ontario L4K 
4H2, (416)660-3262, Fax660-1 382. 
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TOSHIBA T5200/100 


SPECIAL: NEW- PRODUCTS FOCUS 


rOWER 
IZ 80386 


COMPAQ SLT- 
BEST COMPAC 


lSERTORQ 


THE CAD/CAM COMPANION 

This offer is to emphasize the importance of Computing Now! as a companion 
to the CAD/CAM computer user, and is a one-year subscription 
at the rate of $ 12 . 95 , almost a 75 % reduction on newsstand rates. 

This rate will include the 

Annual Computing Now! Microcomputing Source Guide. 


It’s our way of showing you the flexibility of our technical publications, 
and that we’d like you as a reader, but you must act NOW!. 


The following strict rules must apply: 

We must receive your cheque or credit card information within one month. 
You can only use the subscription card in the accompanying issue to subscribe. 
If it is gone, we will accept a photocopy of this advertisement. 

The rate cannot be used in conjunction with any other offer. 

This offer will apply to Computing Now! subscriptions only 
and not our other publications that my be described in this issue. 

PLEASE ACT NOW! 

If it is more convenient, call, with credit card details: 

( 416 ) 445 - 5600 , or fax: 416 - 445 - 8149 . 






TECH CELEBRATION SALE 



Time Limited Offer 


• Basic system « 
[AM ( 


• 80286 processor • 640 K 
of 1 6-bit RAM (optionally expandable to 1 6 MB) • 
1.2 MB 5.25" floppy drive* Dual 
Disk Drive controller • AT Conner Hard 
Drive controller • Socketed for 80287 math copro- 
cessor • Two Serial Ports • Parallel Port, Real 
Time Clock/ Calendar • Three 
expansion slots (two 1 6-bit, one 8-bit) • En- 
hanced 1 01 -key keyboard • Phoenix BIOS 
• Keyboard and case lock and Status 
Display • CSA Approved • Made in 
Canada - including motherboard 
10MHz version 


PERFORMER 8068104 


• 8088 processor • 640 K • 720 K 3.5" or 
360 K 5.25" floppy drive • Dual Disk 
Drive controler • Hard Drive control er 

• Socketed for 8087 math coprocessor 

• 2 Serial Ports • Parallel Port, Real 
Time Qock\ Calendar • 3 expansion 

slots • TTL video adaptor 

• Enhanced 1 01 -key keyboard 

• Phoenix BIOS • Keyboard and 
case lock and Status Display 

• CSA Approved • Made in Canada - 
inducing motherboard 

8 MHz 


with 40 Meg Conner Hard Drive (28mS) 


AVX 386-16 

(16 MHz, 8-slot 386 System) 
Based on the Intel 80386 32-bit micro- 
>ssor • Phoenix BIOS • One 1 .2MB 
Diskette Drive (Optional 360K 5.25" 
Floppy Drive or 720K 3.5" Floppy Drive or 
1 .44MB 3.5" Floppy Drive) • Sodketed for 
80387 m ath coprocessor • 8 Expansion 
Slots • Two Serial Ports and One Parallel 
Port, Real Time Clock • Floppy Controler 
• 200W+ Power Supply • 101 Enhanced 
Keyboard • Comes with 1 MB of 32-bit on- 
board memory. Optionally expandable to the 
following RAM configurations: 2 Mb, 4MB, 

8 MB, 10 MB, 16 MB (all 32-bit). • Features 
Ml-size AT style case with status display 
panel, keyboard lock and room inside for a 
fill height 5.25" hard drive. The back panel has 
extra slots for peripheral connections. 


aversion 


$499 


10 MHz version 


COMPACT 286- 10 

(10 MHz, 8-siot AT Compatible) 

• Motherboard uses the latest technology 
LSI G/2 three chip solution providing 
iJtra-high reliabirty. • One 1 .2 MB 
disk drive (but easily add other 5.25", 
3.5" floppy or hard drives) • Phoenix 
BIOS • Socketed for 80287 math co- 
processor • 640K RAM (optionally 
xpandabletol MB onboard and higher 
using 6-Bit memory expansion cards) 
Expansion Slots • Two Serial Ports 
and One Paralel Port • Real Time 
Clock • Floppy Controller • 1 01 
Enhanced Keyboard, power 
supply and keylock included. 
Originally sold at $1995 


(with 1 MB of 32-bit memory) 

20MHz version with 1MB of memory — ^ 

and 40 Meg Conners Hard Drive (28mS) EXC&ItTOniX 3 and 5 YEAR WARRANTY 

• Basic BEST System — 3 years parts and labour 
• BEST computer system boards — 5 years parts and labour 
► Hard drives and other peripherals carry the original manufacturers warranty • All our systems are CSA approved 


286-1 2 1 2MHz version with 40 
Meg Conner Hard Drive (28mS) 


Come and visit our showroom at 321 College Street, Toronto or phone, write or fax your order today! 

Visa, Mastercard, Money Order or Certified Cheques welcome. Let our professional sales staff assist you to build a complete system 
incorporating these specials. Many more items on Super Special suen as Hard Drives, Monitors, Printers, and other accessories. 
Please note that the systems listed here do exist —this is not a "Bait and Switch" Ad! 

Designed and Made in Canada with Pride 



celt 

*» 433 Unit 12, Horner Avenue, Etobicoke, M8W 4Y4 

Mf WT Toronto: 416) 252-8543 Fax (416) 252-5124 
r m WMM mm MW Ottawa: (613) 235-BEST Fax (613) 235-2416 

Me o M 

P U T 

1 N G INC. Halifax: (902) 454-0052 Edmonton: (403) 483-4271 

321 College Street, Toronto Montreal: (514) 849-5872 




Computer Parts Galore 

316 College St. 

Toronto, Ont , M5T 1S3 
Sales:(416) 928-2161 
Fax: (416) 924-0292 
Toll Free Order Line: 
1-800-387-1385 


Computerama 
329 Queen St. West 
Toronto, Ont., M5V 2A4 
Sales: (416) 591-6825 
Fax: (416) 591-1459 


The Best Place for: 


Computer Systems 
Upgrade Components 
Motherboards, Ram Chips, 
Bios, Math Chips 
Cards, Cases, Power Supplies 
Monitors, Modems, Fax Cards 
Cables, Adapters, Connectors 
Network Hardware/Software 
Printers, Scanners 
Point-of-Sales Hardware 


8088 Starter System 

• 8088 processor, 4.7/10 Mhz 

• 256K ram installed 

• Eight 8-bit expansion slots 

• Choice of 360K 5.25" floppy 

• XT/AT case w/180W CSA power supply 

• Keytronics XT keyboard 

• Floppy drive controller 

• Mono-Chrome Graphics Video Adapter 

• Parallel Port 

• 8087 Math Co-processor socket 

• Norton SI 2.0 

• One year parts/labour warranty 

$499.00 


Options: (Add to Base Price) 


Upgrade to 640K 
TTL 12" Monitor 
Serial, Par, Clk, Game 
30 Meg Hdisk Kit 
40 Meg Hdisk Kitt 
8087 10 Mhz 
MS-DOS 3.3 
MS-DOS 4.1 


$95.00 

$120.00 

$45.00 

$380.00 

$460.00 

$265.00 

$95.00 

$120.00 


Bullet286 Super XT 

• 80286 processor, 7.2 Mhz 

■ 640K ram installed, 16 bit data path to memory 

• Eight 8-bit expansion slots 

• Choice of 360K 5.25" or 720K 3.5" floppy 

• XT/AT case w/180W CSA power supply 

• Enhanced 101 Key Tactile keyboard 

• Floppy drive controller 

• Serial, Par, Clock-Calendar, Game Ports 

• 8087 Math Co-processor socket 

• Norton SI 8.0 

• One year parts/labour warranty 

$695.00 


Options: (Add to Base Price) 


TTL 12" Monitor 
30 Meg Hdisk Kit 
40 Meg Hdisk Kitt 
80287 8 Mhz 
MS-DOS 3.3 
MS-DOS 4.1 


$ 120.00 

$380.00 

$460.00 

$265.00 

$95.00 

$ 120.00 


Hard Drives - XT HDisk Kits 
Tape Backups 

ST 1 25 - 20 Meg 3.5“ 28ms MFM $389.95 

ST 138R - 30 Meg 3.5" 38 ms RLI $399.95 

ST 157R - 49 Meg 3.5" 38 ms RLI $494.95 

ST 225 - 20 Meg 60ms MFM $304.95 

ST 238 - 30 Meg 60ms RLI $324.95 

ST 251 -1 - 42 Meg 28ms MFM $524.95 

ST 277 - 63 Meg 28ms RLI $564.95 


Miniscribe 8425 
Miniscribe 8438 
Miniscribe 3650 
Miniscribe 8450 
Miniscribe 3053 
Miniscribe 3180E 
Miniscribe 9380E 

Micropolis 1335 
Micropolis 1355 
Micropolis 1355 
Micropolis 1558 
Micropolis 1558 

20 Meg 60ms Kit (drive, cntrl, cables).. 


- 20 Meg 60ms 3.5" MFM $314.95 

- 30 Meg 60ms 3.5" RLL $329.95 

- 40 Meg 60ms MFM $424.95 

-40 Meg 38ms RLI $414.95 

- 42 Meg 28ms MFM $594.95 

- 150 Meg ESDI Hdisk $1,744.95 

- 330 Meg ESDI Hdisk $2,324.95 

-72/104 28ms MFWRLL $949.95 

- 1 60 Meg Hdisk w/ ESDI Cntrir . $1 974.95 
- 1 60 Meg Hdisk Alone $1 774.95 

- 338 Meg Hdisk w/ESDI Cntrir .. $3074.95 

- 338 Meg Hdisk Alone $2884.95 


. $389.95 


30 Meg 60ms Kit (drive, cntrl, cables) $429.95 

40 Meg 40ms Kit (drive, cntrl, cables). $469.95 

Archive 40Meg XT Internal — ........ $524.95 

Archive 40Meg AT Internal — ........... $524.95 

Tape Cartridge Archive 40 Meg Unit .. $37.50 

Wangtek Internal 60 Meg $1,294.95 

Legacy/Wangtek External 60Meg $1,534.95 

Extra Controller forLegacy / Wangtek External $329.95 

Tape Cartridge for 60 Meg Unit $54.95 

Wangtek 150 Meg Internal Tape Unit $1,864.95 

Legacy/Wangtek 1 50Meg External Tape Unit $2,104.95 

Extra Controller forLegacy/ Wangtek External $329.95 

Tape Catridge for 150 Meg Unit — ......... — $59.95 


Floppy Drives 

360k Panasonic Floppy $99.95 

1.2 Meg Panasonic Floppy $129.95 

720K Panasonic 3.5 Floppy with mounting kit.... $129.95 
1.44 Meg Panasonic 3.5 Floppy with mounting kit — $144.95 

3.5" Panasonic Mounting Kit $14.95 

720K Epson 3.5 Floppy with mounting kit $134.95 

1.44 Meg Epson 3.5 Floppy with mounting kit $144.95 


Diskette Duplicator 

•Stand alone machine with own micro-processor 
•Copies up to 4 diskettes simutaneously 
•100% data verification 
•LCD displays current status & errors 
•One button control for easy operation 
•Available in 5.25" & 3.5" diskette formats 
•Canadian Designed and Manufactured 


//IQ/MKIC 



$1544.95 

360K unit 
others call 

1 


Toll Free Order Line - 1-800-387-1385 
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Computerama - 591 Queen St. West, Toronto - 591-6825 
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286 and 386 Base Systems 


Custom 286/12 

• 80286 processor, 6/12 MHz, VLSI chipset 

• 51 2K to 4 Meg Memory capacity on 
motherboard (Extended Memory only) 

• 640K 100ns Dram, 0 wait state operation 

• Six 16-bit aZnd two 8-bit expansion slots 

• Choice of 1.2 Meg 5.25" floppy or 

1.44 Meg 3.5" floppy drive 

• Dual FDD/HDD Controller, 1:1 Interleave 

• AT Case w/ 230W CSA power supply 

• Enhanced 101 Key Tactile keyboard 

• Serial, Parallel, Clock-Calendar Ports 

• 80287 Math Co-processor socket 

• Norton SI 4.5 rating - 13.7 

• Landmark Speed Test - 15.4 MHz 

• One year parts/labour warranty 

$ 1125.00 

Custom 286/12 - Neat 

• 80286 processor, 6/12 MHz, Neat chipset 

• 51 2K to 8 Meg Memory capacity on 
motherboard (Ems 4.0 compatible) 

•1 Meg installed, 0 wait state operation 

• Six 16-bit and two 8-bit expansion slots 

• Choice of 1.2 Meg 5.25" floppy or 

1.44 Meg 3.5" floppy drive 

• Dual FDD/HDD Controller, 1:1 Interleave 

• AT Case w/ 230W CSA power supply 

• Enhanced 101 Key Tactile keyboard 

• Serial, Parallel, Clock-Calendar Ports 

• 80287 Math Co-processor socket 

• Norton SI 4.5 rating - 13.5 
Landmark Speed Test - 15.4 MHz 

• One year parts/labour warranty 

$ 1295.00 


Custom 286/16 - Neat 

• 16’MHz 80286 processor, Neat chipset 

• 8/16 MHz operation 

• 51 2K to 8 Meg Memory capacity on 
motherboard (Ems 4.0 compatible) 

• 1 Meg installed, 0 wait state operation 

• Six 16-blt and two 8-bit expansion slots 

• Choice of 1.2 Meg 5.25" or 1.44 Meg 3.5" 

• Dual FDD/HDD Controller, 1:1 Interleave 

• AT Case w/ 230W CSA power supply 

• Enhanced 101 Key Tactile keyboard 

• Serial, Parallel, Clock-Calendar Ports 

• 80287 Math Co-processor socket 

• Norton SI 4.5 rating - 18 
■Landmark Speed Test - 21 MHz 

• One year parts/labour warranty 

$ 1390.00 


Custom 386SX/16 

• 80386SX processor, 8/16 MHz 

•1 Meg installed, 0 wait state operation 

• Six 16-bit and two 8-bit expansion slots 

• Choice of 1.2 Meg 5.25 " floppy or 

1.44 Meg 3.5" floppy drive 

• Dual FDD/HDD Controller, 1:1 Interleave 

• AT Case w/ 230W CSA power supply 

• Enhanced 101 Key Tactile keyboard 

• Serial, Parallel, Clock-Calendar Ports 

• 80387SX Math Co-processor socket 

• Norton SI 4.5 rating - 15.9 
•Landmark Speed Test - 16.1 MHz 

• One year parts/labour warranty 

$ 1470.00 


Custom 386/20 

• 80386 processor, 10/20 Mhz 

•1 Meg to 8 Meg Memory capacity 
•1 Meg installed, 0 wait state operation 

• Choice of 1.2 Meg 5.25" floppy or 

1.44 Meg 3.5" floppy drive 

• Dual FDD/HDD Controller, 1:1 Interleave 

• AT Case w/ 230W CSA power supply 

• Enhanced 101 Key Tactile keyboard 

• Serial, Parallel, Clock-Calendar Ports 

• 80387 Math Co-processor socket 

• Norton SI 4.5 rating - 20 
•Landmark Speed Test - 21.5 MHz 

• One year parts/labour warranty 

$ 2050.00 


Custom 386 /25 - Cache 

• 80386 processor, 8 / 25 Mhz 

•32K high speed cache ram , 89% hit rate 
•1 Meg to 8 Meg Memory capacity 
•1 Meg installed, 0 wait state operation 

• Choice of 1.2 Meg 5.25" or 1.44 Meg 3.5" 

• Dual FDD/HDD Controller, 1:1 Interleave 

• AT Case w/ 230W CSA power supply 

• Enhanced 101 Key Tactile keyboard 

• Serial, Parallel, Clock-Calendar Ports 

• 80387 Math Co-processor socket 

• Norton SI 4.0 rating - 30 
•Landmark Speed Test -41 MHz 

• One year parts/labour warranty 

$ 2910.00 

Leasing available! 
Rent to own plans! 
Call for details! 


Magus 386 25 Mhz 

• 80386 processor, 25 MHz 

• 1/2/4/8 Meg Memory capacity on 
32 bit memory board 

•1 Meg installed, 0 wait state operation 

• Two 32 bit slots 

• Choice of 1.2 Meg 5.25 " floppy or 

1.44 Meg 3.5" floppy drive 

• Dual FDD/HDD Controller, 1:1 Interleave 

• AT Case w / 230W CSA power supply 

• Enhanced 101 Key Tactile keyboard 

• Serial, Parallel, Clock-Calendar Ports 

• 80387 Math Co-processor socket 

• One year parts/labour warranty 

$ 2350.00 


Magus 386/25 Cache 

• 80386 processor, 25 Mhz 

•32K High Speed Cache Ram, 89% hit rate 
•1 to 4 Meg Memory capacity on motherboard 
•1 Meg installed, 0 wait state operation 
•One 32 Bit Slot, Up to 10 Megs on system 

• Choice of 1.2 Meg 5.25" floppy or 

1.44 Meg 3.5" floppy drive 

• Dual FDD/HDD Controller, 1:1 Interleave 

• AT Case w/ 230W CSA power supply 

• Enhanced 101 Key Tactile keyboard 

• Serial, Parallel, Clock-Calendar Ports 

• 80387 Math Co-processor socket 

• Norton SI 4.5 rating - 21.1 
•Landmark Speed Test - 21.2 MHz 

• One year parts/labour warranty 

$ 3230.00 


Magus 386 /33 - Cache 

• 80386 processor, 33 Mhz 

•32K high speed cache ram , 89% hit rate 
•1 Meg to 16 Meg Memory capacity 
•16 Meg ram requires optional ram card 
•1 Meg installed, 0 wait state operation 

• Two 32 Bit Slots 

• Choice of 1.2 Meg 5.25" or 1.44 Meg 3.5" 

• Dual FDD/HDD Controller, 1:1 Interleave 

• AT Case w / 230W CSA power supply 
■ Enhanced 101 Key Tactile keyboard 

• Serial, Parallel, Clock-Calendar Ports 

• 80387 Math Co-processor socket 

• One year parts/labour warranty 

$ 4055.00 


Detailed, customized, itemized quotations available in store or by fax ! Prices change . Stay Up-to-date. 

' 1 : I ' ~ 
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Mini AT Case 


Base Systems Include Full Size AT Case 

Change to Mini AT Case Iess$40.00 

Change to Tower Case add $105.00 


Specially Priced Video Options for Systems: 

MG A Video Adapter and Amber TTL 12” Monitor .. $190.00 

GVC 8 Bit VGA/256K Card and Goldstar 12" Monochrome Analog Monitor $415.00 

GVC 8 Bit VGA/256K Card and Memorex 14” Color Analog Monitor 

.41 dp, 640 x 480/16 color 320 x 200/256 colors $640.00 

GVC 1 6 Bit VGA/256K Card and Memorex 1 4” Color Analog Monitor 

.41 dp, 640 x 480/16 color 320 x 200/256 colors .. $685.00 

GVC 16,Bit VGA Card W/512K and Delta Multi-Synch Monitor 

.31 dp, 640 x 480/16 colors to 800 x 600/256 colors $930.00 

ATI VGAWonder w/256K(no mouse) and NEC 2A 

.31 dp, 640 x 480/16 colors to 800 x 600/16 colors $1105.00 

ATI VGAWonder w/256K(no mouse) and NEC 3D 

.28 dp, 640 x 480/16 colors, 800 x 600/16 colors, 1024 x 768/1 6 colors (interlaced) $1320.00 

ATI VGAWonder w/256K(no mouse) and AAMAZING Ultra VGA .28 

.28 dp, 640 x 480/16 colors, 800 x 600/16 colors, 1024 x 768/16 colors ( Interlaced) 
automatic vertical sizing in different modes, tilt swivel base $1095.00 

Specially Priced Hard Drive Options for Systems 

20 Meg 28ms MFM Hdisk, ST125 Seagate and 1 :1 MFM HDD/FDD Controller $380.00 

40 Meg 28ms MFM Hdisk, ST251-1 Seagate and 1 :1 MFM HDD/FDD Controller $515.00 

40 Meg 28ms MFM Hdisk, 3053 MiniScribe and 1 :1 MFM HDD/FDD Controller $565.00 

72 Meg 28 ms MFM Hdisk, 1335 Micropolls and 1:1 MFM HDD/FDD Controller $900.00 

40 Meg 40ms RLL Hdisk, 8450 Miniscribe and 1 :1 RLL HDD/FDD Controller $435.00 

63 Meg 28ms RLL. Hdisk, ST277 Seagate and 1 :1 RLL HDD/FDD Controller $565.00 

1 04 Meg 28ms RLL Hdisk, 1 335 Micropolis and 1 :1 RLL Controller $935.00 

1 50 Meg 24ms ESDI Hdsik, 31 80E Mi niscribe and 1 :1 ESDI HDD/FDD Controller $1 81 5.00 

330 Meg 24ms ESDI Hdisk, 9380E Miniscribe and 1 :1 ESDI HDD/FDD Controller $2340.00 

Dual 330 Meg (660 Meg total) ESDI Hdsik, 9380EMinlscribe and 1:1 ESDI HDD/FDD Controller 
for Large/Mirrored Servers $4500.00 

Second Floppy Options: 

Add 360K 5.25” as 2nd Floppy $95.00 

Add 1.2 Meg 5.25” as 2nd Floppy $120.00 

Add 1.4 Meg 3.5” as 2nd Floppy $135.00 


^11 Systems carry a complete 1 year parts and 

I labor carry in warranty. Technicians are on 
I staff to provide you with Informed answers 
^ and fast service. 


Memory Upgrade Options 

1 Meg 256K 100ns Dram $158.00 

1 Meg 256K 80ns Dram $225.00 

1 Meg 1024K 100ns Dram $148.00 

1 Meg 1024K 80ns Dram $175.00 

1 Meg 256K x 9 80 ns Simm $260.00 

1 Meg x 9 80ns $200.00 


System Configuration Form: 

Price 

Description: 

Base System Price: 


Case ODtion: 


2nd Floppy Option: 


Video Option: 


Hdisk Option: 


Memory Upgrade: 


MS-DOS 3.3: 


MS-DOS 4: 


Option #1 : 


Option #2: 


Total System Price: 
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Ram & Math Chips 


64k 

64k 

64k 


256k 

256k 

256k 

256k 


1024k 

1024k 

1024K 

1024K 

256K 

256K 

8087 

8087 

8087 

80287 

80287 

80287 

80387 

80387 


-1 SCns Dram 

$1.50 

_12fln* Oram 

$2.75 

-1 QOn* Dram 

$3,15 

-1 00ns Dram 

..$10.80 

. flQna Dram „ 

$11.25 

-I50na Dram 

$4.25 

-1?fln* Dram 

$4.50 

.1 ODna nram 

- $5.00 

-80 na Dram 

$7.00 

-1 00 na Dram 

$18.55 

-80na Dram 

$20.95 

-1 00ns Dram 

$17.55 

-80ns Dram 

$20.95 

-1 oo na Simm .......................... 

$175.00 

-80 na Simm - 

$210.00 

-lOOna Simm 

$70.00 

-80ns Simm 

$81.00 

-5Mhz 

$174.95 

-8Mhz .... - 

$254.95 

-lOMhz 

$334.95 

-6 Mhz ..... ..... 

$279.95 

-flUhT 

$384.95 

-inuhr , , , 

$424 95 

-20 Mhz 

$644.95 

-25Mhz ........... 

$724.95 

C-16Mhz .. 

-•$545.95 


Prices subject to change without notice. 
The trend in prices Is down so call for the 
lastest, most up-to-date pricing. 


Power Supplies 


XT150W CSA 
XT180W CSA 
XT230W CSA 
Mini AT 1 80 W CSA 
AT Mini 180W CSA 
AT Mini 200W CSA 
AT 200W CSA 
AT 220 W CSA 
AT 230W CSA 
AT 230W Tower CSA 
Apple Power Supply 

Surplus Power Supplies 

Northern Telecom - 5/12/-5/-12 
Bouroughs-5/12 


$94.95 

$104.95 

$164.95 

$84.00 

*$104.95 

$119.95 

$129.95 

$129.95 

$164.95 

$169.95 

$49.95 


$18.95 

$24.95 


Rendition II 

Intellegent Graphics Processor $2099.95 

The Rendition II Is a high-performance 
1024x768 256-color intellegent graphics controller 
for CAD and other graphics Intensive PC Applications. 
On-board TExas Instruments 50 Mhz TMS340101 
Graphics System Processor: 6 Mips, 32 bit 
Maximun config. 1 MB dual-ported video ram 
and 51 2K dynamic ram 
Ideal for professional ACAD, PAgemaker, and 
Ventura power users. Drivers included. 

51 2K video ram Installed 


8088 / 286 / 386SX / 386 Motherboards 

8088 Turbo lOMhz XT Motherboard $124.95 

•10 Mhz Turbo, Zero K ram -Legal Bios 

Bullet-286e XT Replacement Motherboard $249.95 

•See ad this page -Zero K ram installed 

•Norton Sl= 8.0 -Landmark CPU= 8.7 Mhz 

286 12Mhz AT Motherboard $349.95 

•51 2K to 4M of Ram capable on board -Extended memory only, 80287 Socket 
•Six 1 6-blt slots and Two 8-bit slots -Clock Calander on board 

•Novell Compatible -Zero K ram Installed 

286 12Mhz and 16 Mhz “NEAT 1 Chipset AT Motherboards 

• 12Mhz "Neat" Chipset and CPU $499.95 

• 16Mhz “NEAT” Chipset and CPU $599.95 

•up to 8 Megs on Motherboard -Extended and EMS 4.0 Compatible, w/ EMS driver 

•16 Mhz CPU -Zero wait state operation, Zero K ram Installed 

•Standard/Neat Enhanced Setup In BIOS -Novell and OS/2 Compatible 
•Norton Sl= 1 2Mhz/1 5.4, 20Mhz/21 -Landmark CPU=1 2Mhz/1 3, 20Mhz25.4 

386-SX 16Mhz Motherboard $799.95 

•32 Bit processing on a 1 6 bit bus -Socket for 80387SX chip 

•8 Megs of memory capable on board -ZeroK ram on board 
•Novell, OS/2 compatible -CMOS Setup In BIOS 

•Norton Sl= 15.9 -Landmark CPU- 16.1 

386 20Mhz Motherboard $1,394.95 

•20Mhz CPU, Zero wait state operation -8 Megs of Simm ram Capable on motherboard 

•Opt.l 8 Meg memory board avail -Socket for 80387 

•Novell and OS/2 compatible -Chips and Technology Chipset 

•Norton Sl= 21 .2 -Landmark CPU- 21 .5 

386 25 Mhz Magus no Cache $1549.95 

•25 Mhz CPU , zero wait state -with 8 Meg Memory Board 

•Two 32 bit Slots -Socket for 80387 

•Novell and OS/2 Compatible 

386-Cache 25Mhz Magus $2599.95 

•25Mhz CPU with 1 Meg Ram Installed -32K High speed cache memory, 89% hit rate 
•4 Megs of memory capable onboard -Zero wait state operation 
•Up to 1 0 Megs with opt. memory board -Landmark CPU=41 .0 
•Norton SI =30 -One 32 bit slot 

386-Cache 25Mhz Motherboard $2,395.95 

•25 Mhz CPU, O wait state operation -32K High speed cache memory, 89% hit rate 
•with 8 Megs of memory board -Zero K ram installed 

•Norton Sl=30 -Landmark CPU-41 .0 

386 - Cache 33Mhz Magus Motherboard $3149.95 

•33 Mhz CPU , 0 wait state -32K High speed cache memory, 89% hit rate 

•with 8 Meg Meory Board -Two 32 Bit slots, upto 1 6 Megs of memory 

Cases and Power Supplies 

XT Case with AT Style 
AT Full Size 

AT Full Size w/230W CSA Power Supply 
AT Hosteh Tower Case 

•’The Nicest Tower Case In the World" 

•Turbo, Rest Switch, Keyboard Lock, 3 Leds 
•Both sides of case removable for easy access 
AT Hosteh Tower Case w/230W Power Supply 
MINI AT "Small Foot Print” with 180W Power Supply 

•Ergonomic Desktop Unit, super unit -Holds full size AT Motherbaord, use all slots 

•Fits Two half height floppies, One Half Height Hd'isk, 2 3.5" Hdisks 

PS/2 Style Loyalty Case with 150W Power Supply 

•Low and sleek design -Fits Two 3.5" drives and One 5.25" drive 

• Use standard XT,AT,386 Motherboard -Two 1 6-blt slots and Two 8-bit slots available 

External Hard Drive Case with internal power supply $74.95 


• Fits 6 Half Height Devices 

• Reinforced construction 

• 25" x 17* x 7.5" 


$64.95 

$99.95 

$239.95 

$229.95 


$344.95 

$179.95 

$164.95 


• Holds Two half height drives 


AWARD BIOS 


A 


•80 W CSA Power Supply 


AWASD 
SOFTVdAJlZ 
tNC. 

■"■“TfSSSW 8 


Award XT Bios $29.95 

Award AT Bios $49.95 

Award AT “Neat “ Bios $49.95 

Award 386 Bios $59.95 

Award Keyboard Bios $49.95 

Custom BIOS products available, custom hdrive 
tables available. Award BIOS 
products are NOVELL compatible. 


Keyboards 

5060 Tactile - 84 Key 

5061 Tactile -101 Key 
Keytronics RT 101 -101 Key 
Keytronics Enhanced 

Professional! Keyboard 


$74.95 

$84.95 

$94.95 

$169.95 
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Monitors 

HI-Re« TTL12" Monitor $129.95 

'Monochrome graphics compatible 
•Available In Amber and Paper White 

Ookiatar 12“ Paper White VGA Analog Mono Monitor $224.95 

•640x480 
-.31 dot pitch 

Packard Bell EGA Monitor 13" Monitor .31 Dot Pitch ... $509.95 
•640x350 
•16 colors 

NEC 2A Analog Super VGA 14" Monitor .31 Dot Pitch .. $799.95 


•640x480 and 800x600 
•256 colors out of 1/4 million 

NEC Multi-Synch 3D 14" Monitor .28 Dot Pitch $999.95 

•640x480, 800x600, 1024x768 
■256 colors out of 1/4 million 

Tatung 1296 1 2" Analog Monitor .28 Dot Pitch $564.95 

•640x480 

•256 colors out of 1/4 million 

Tatung 1496 1 4" Analog Monitor .31 Dot Pitch $594.95 

•640x480 

•256 colors out of 1/4 million 

Memorex VGA 14“ Analog Monitor .41 Dot Pitch $464.95 

•640x480 

•256 colors out of 1/4 million 

Delta Multi-Synch 14" Monitor .31 Dot Pitch $674.95 

•640x480, 800x600 

•256 colors out of 1/4 million 

Goldstar Full Page DTP Monitor — •• $1749.95 

•1024x768 

•High speed video board included 
•Drivers for popular software 
•Hercules compatible mode 



Technology you can Trust. 

Video Cards 


CGA $74.95 

MQA/CQ A Adapter $89.95 

MQA w / printer port $74.95 

EGA Generic 640x350 $194.95 

GVC 8 Bit VGA Card $224.95 

•8 bit bus 
•256k video ram 

GVC 16 Bit VGA Card $264.95 

•16 bit bus 

•256k video ram, upgradable to 51 2K 

ATI Graphics Solution $99.95 

ATI VGAWonder 

•w / 256K Video Ram /no mouse $354.95 

ATI VGAWonder 

•w / 51 2K Video Ram /no mouse $419.95 

Paradise VGA PLUS $264.95 

Paradise VGA PLUS 16 $399.95 

Paradise VGA Professional $464.95 


Ultra VGA Special 



Drive Control Cards 


AAmazing Ultra VGA Monitor w/ATl VGAWonder 
•VGA, Super VGA and Ultra VGA (1024 x 768) 
Automatic Sizing of picture for different Video Modes 
•With ATI VGAWonder Card 
•256K Video Ram, no mouse 

$1095.00 


DTC HDD/FDD AT MFM 1 :1 Controller 7280 $244.95 

DTC HDD/FDD AT MFM 2:1 Controller 5280 $189.95 

DTC HDD/FDD AT RLL 1 n Controller 7287 $274.95 

DTC HDD/FDD AT ESDI in Controller 6280 $369.95 


Adaptec 2372 HDD/FDD AT RLL 1 n Controller $299.95 

Adaptec 2322 HDD/FDD AT ESD1 1 n Controller $365.95 


XT -Four Floppy Drive Controller $44.95 

XT/AT -Two HD Floppy Drive Controller — $79.95 

XT Multi I/O 

-FD Ctl.Ser.Par. Opt 2nd Ser,Clk/Cal,Game _ $79.95 

XT High Density /Multi I/O 

-FDD Ctl,Ser,Par. Opt 2nd Ser,Clk/Cal,Game ....__ $99.95 


Okidata Microline 182 Turbo 

The affordable, rugged printer for Tough 

Industrial Workstaion and POS Applications. 

•Super Short Tear Capabilities 

•Bottom and Rear Feed 

•Multi Part Forms without wasting pages 

•255 High speed Draft 


WD-3V-MM2 HDD/FDD AT MFM Controller $189.95 

WD-6U - MM2 1 :1 MFM AT Ctrl $244.95 

WD E044 MFM AT Ctrl $234.95 

WD RA-2 HDD/FDD AT RLL Controller $224.95 


XT Hdisk MFM Controller $84.95 

XT Hdisk RLL Controller - $94.95 


•Epson Compatible 

•Built 'Tank Tough” Okifdata Quality 


Input / Output Cards 


AT I/O - Sar.Par, Opt. 2nd Ser $69.95 

XT I/O - Ser, Par. Opt 2nd Ser.Clk/Cal.Game... $74.95 

AT - 2Ser. Port (16450,1 488,1 489, Cable) $39.95 

XT - 2Ser. Port (8250,1 488,1 489, Cable) $24.95 

8250 - XT Uart $12.95 

16450 -AT Uart $16.95 

Everex 170A AT I/O $99.95 

Everex 170B AT I/O $109.95 

XT Parallel Card $34.95 

XT Serial Card $39.95 

XT Serial/Clock Calander Card $54.95 

XT-Game Card $34.95 

Gravis AT Game Controller $49.95 

Gravis Joystick Y Cable $19.95 

Qulckshot Dual Port Game Controller $19.95 


Modems & Fax Cards 


GVC Modems 

GVC 1200 Internal $89.95 

GVC 1200 External $109.95 

GVC 2400 Internal $144.95 

GVC 2400 External $179.95 

GVC 1200 Mini Modem $139.95 

GVC 2400 MNP Ext $269.95 

Ven Tel 1200 Internal $49.95 

Asher Fax Cards 

4800 Baud Internal $374.95 

9600 Baud Internal 

W/1200B Modem included $899.95 


Intel Fax Card 


$424.95 



'THE POWER PEOPLE 



Isobar 

•21 active electronic filtering components 
•Individual filter banks with multiple filtering 
protects against Interaction between components 
•Superior R.F.h and E.M.I. noise suppression and 
rejection 

•Two year warranty 


lsobar4 - 4 Outlets $119.95 

lsobar8 - 8 Outlets $149.95 


Isotel -4 Outlets with Modem protection $179.95 


Intel Communication Co-Processor 

9600 Baud Fax $1350.00 

Mice & Joysticks 

Logitech C9 Serial $94.95 

Logitech C9 Bus $99.95 

Logitech PS/2 Hl-Res $134.95 

Mouse Pad $9.95 

Gravis Joystick $44.95 

Qulckshot Joystick $19.95 


TrippLite Battery Back-up Systems 


•Synchronised Transfer (2ms.) 

•Built-In spike and noise filtering network 
•Audible alarm during power failures 
•Complete brownout protection 
•Two year warranty 

450W $675.00 

750W $1095.00 

1200W $1545.00 
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Cables 


Parallel 6 ft 

$10.95 

Parallel 10 ft 

$15.95 

Parallel 20 ft 

$29.95 

DB25 M-F6 ft 

$10.95 

DB25 M-F 10 ft 

$15.95 

DB25 M-F 20 ft 

$29.95 

DB25 M-M 6 ft 

$12.95 

DB25 M-M 10 ft 

$18.95 

DB25 M-M 20 ft 

$29.95 

DB25 F-F 6 ft 

$12.95 

DB25 F-F 10 ft 

$18.95 

DB25 F-F 20ft 

$29.95 

AT Serial DB9-25 6ft 

$12.95 

AT Serial DB9-25 10ft 

$18.95 

AT Serial DB9-25 20ft 

$29.95 

Centronics M-M 6ft 

$12.95 

Centronics M-M 10ft 

$18.95 

Centronics M-M 20ft 

$29.95 

Centronics M-F 6ft 

$12.95 

Centronics M-F 10ft 

$18.95 

Centronics M-F 20ft 

$29.95 

DB9 M-F 6ft - Monitor Ext. 

$8.95 

DB9 M-F 10ft - Monitor Ext. 

$11.95 

DB9 M-F 20ft - Monitor Ext. 
DB15Hd F-M VGA Monitor 

$14.95 

Ext. Cable 6 ft 

$29.95 

DB25M - PS/2 8 pin 6 ft 

$12.95 

DB25M - PS/2 8 pin 10 ft 

$18.95 

DB9M - PS/2 8 pin 6 ft 

$12.95 

PS/2 8 pin M-M 6 ft 

$12.95 

Hard Drive Cable Set 

$9.95 

Dual Hard Drive Cable Set 

$11.95 

Floppy Drive Cable Set 

$6.95 

Keyboard Extension 6 ft 

$7.95 

Computer AC Cable 

Standard AC to Computer 

$4.95 

Power Supply Cable 

$7.95 

RCA Video Cable 

$1.00 

DB9-25 M-M 10 Ft. 

$10.95 

MIDI Cables 

$12.95 

Y Cables for Drives 

Power Supply 

$3.95 

Replacement Cables 

Keyboard Replacement 

$4.95 

Cables 

$7.95 

DB37 M-M Cable 

$12.95 

3.5 “ Drive Power Adapter 

25 Conductor Shielded 

$1.49 

Cable per ft. 

15 Conductor Shielded 

$1.45 

Cable per ft. 

9 Conductor Shielded 

$1.05 

Cable per ft. 

$0.95 

60 Conductor Ribbon Cable 

$1.80 



Switch Boxs 


2 Way Serial 

$39.95 

3 Way Serial 

$44.95 

4 Way Serial 

$49.95 

2 Way Parallel 

$39.95 

3 Way Parallel 

$44.95 

4 Way Parallel 

$49.95 

2 Way Crossover Parallel 

$44.95 

2 Way Crossover Serial 

$44.95 

Serial-Parallel Converter 

$94.95 

Parallel-Serial Converter 

$94.95 


Accessories 

DS 40 3.5 Diskette Box 
DS 50 5.25 Diskette Box 
DS 70 5.25 Diskette Box 
DS 80 3.5 Diskette Box 
DS 50 5.25 Diskette Box 
DS 100 5.25 Diskette Box 

Diskette Mailer Plastic 5.25 
Diskette Mailer Plastic 3.5 

Stabllent 22 
Ribbons for: 

Roland 1011,1012,1112,1250,1215 

Black 

Red 

Blue 

Roland 9 Pin Raven 
Black 

Ribbons for Roland 24 Pin Raven 
Black 

Roland 2450 
Black 

Star NX1000 Ribbons 
Black 

8.5x11" Paper , 40M Fine Edge 

500 pcs 

3000 pcs 

8.5x14" Paper 

3000 pcs 

Computer Lables ,4x1 7/16 
500 pcs 
1000 pcs 

Universal Printer Stands 
Mouse Pads (Foam) 

Copy Clips 


$9.95 

4.95 

5.95 
$11.95 
$10.95 
$12.95 

$3.00 

$3.00 

$39.95 


$14.95 

$14.95 

$14.95 



$14.95 

$14.95 

$21.95 

$12.95 


$11.95 

$62.00 

$64.95 


$9.95 

$18.95 

$14.95 

$9.95 

$7.95 


Roland DG Plotters 

DXY-1100 $1495.00 

A/B Size, best value 8 pen, HP compatible 

DXY-1200 $1995.00 

A/B size, electrostatic paper hold 

DXY-1300 $2545.00 

A/B size, 1 Mbyte Buffer 

DPX-2200 $6895.00 

C size flat bed, pen logic 

DPX-3300 $8250.00 

D size flat bed, professional features 

Stand for DXY-1 100/1200/1300 $298.00 

Stand for DPX-2200 $495.00 

Stand for DPX-3300 $795.00 


Plastic CPU Stands $19.95 

Steel CPU Stands $29.95 



RS-232 Adapters 


DB25 M-M Gender Bender 

$7.95 

DB25 F-F Gender Bender 

$7.95 

DB15 M-M Gender Bender 

$7.95 

DB15 F-F Gender bender 

$7.95 

DB9 M-M Gender bender 

$8.95 

DB9 F-F Gender bender 

$8.95 

Centronics M-M 


Gender Bender 

$7.95 

Centronics F-F 


Gender bender 

$7.95 

Centronics -Rs-232 Adptr 

$7.95 

DB9F-DB25M Adapter 

$7.95 

DB25 Null Modem Adapter 

$7.95 

DB25 Jumper Box Adapter 

$7.95 

DB25 Breakout Box Adptr 

$12.95 

DB25 Led Display Adapter 

$12.95 

DB25 Spike Protect Adptr 

$14.95 

DB25-Centronlcs Adapter 

$7.95 

DB9-DB15 


VGA-Multlsynch Adapter 

$17.95 

RS232 Test Adapter 

$12.95 


Panasonic Printers 

1180 

•192 CPS, Bottom Feed 
•Memo Load Feature 
•Front Panel Controls 
CSA $284.95 

1190 

•240 CPS, Bottom Feed 

•Memo Load Feature 

•Front Panel Controls 

CSA $344.95 

1124 

•192 CPS, Bottom, Rear, Front Feed 
•24 Pin Printer 
•Single Sheet Feed IN Front 
•Front Panel Controls 
CSA $474.95 


Beaver 500KV UPS 

•Slim Line Styling 

•Features '‘Command Center" Indiviual Power 
Controls 

•True Slnewave Output 
•Full Load 7 Mins. 

■Half Load 15 Mins. 

•4ms transfer time 
•Two step audible alarm 
•EMI/RFI noise filtration 
•Battery Level Indicator 

$595.00 
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LAN Hardware 

Novell NetWare ( Authorized Reseller ) 


Novell ELS Level 1 Call.$$ 

Novell ELS Level 2 Call.$$ 

Novell Advanced Netware Call.$$ 

Novell Advanced Netware 286 /SFT Call.$$ 

Novell Netware 386 Call.$$ 


Pure Data LAN Hardware 

Pure Data PDI 508 8 Bit ArcNet Card 

Pure Data PDI 16 Bit Arcnet Card 

Pure Data 8 Port Active Hub 

Compex Lan Hardware 

Single Port 8 Bit Arcnet Coax Network Adapter 

Single Port 8 Bit Arcnet Twisted Pair Network Adapter 

4 Port 8 Bit Arcnet Coax Network Adapter 

Single Port 16 Bit Arcnet Coax Network Adapter 

4 Port 16 Bit Arcnet Coax Network Adapter 

Micro-Channel Arcnet Coax Network Adapter 

Single Port 8 Bit Ethernet Network Adapter 

Single Port 16 Bit Ethernet Adapter 

Aquilla LAN Hardware 

8 Bit Arcnet Coax Network Adapter 

8 Bit Arcnet Twisted Pair Network Adapter 

16 Bit Arcnet Coax Network Adapter 

16 Bit Arcnet Twisted Pair Network Adapter . 



and Software 


$235.00 

$305.00 

$375.00 

$495.00 


$315.00 

$595.00 

$650.00 


$199.00 

$239.00 

$399.00 

$289.00 

$499.00 

$499.00 

$365.00 

$475.00 


8 Bit Ethernet Coax (thin) Network Adapter $425.00 

16 Bit Ehternet Coax (thin) Network Adapter, 32Kb Buffer $680.00 

16 Bit Ethernet Coax (thin) Network Adapter, 128Kb Buffer $750.00 


ARCNET HUBS 


4 Port Passive Hub $30.00 

Generic 8 Port Active Hub $450.00 


Cables, and Connectors 

BNC "Twist on" Male Connector RJ-62 .. $5.50 
BNC "Twist on" Male Connector RJ-58 .. $5.50 


BNC Tee Connector $1 1 .95 

93 Ohm Terminator $11.95 

50 Ohm Terminator $11.95 

Cables RJ/62 or RJ/58 

10 FT $25.00 

25 FT $33.00 

50 FT $45.00 

75 FT $70.00 

100 FT $74.00 


Lanworks Bootware Boot Prom 

Bootware Package Rom/Disk/Manual .... $65.00 
Bootware Rom Only $55.00 

Available for most Arcnet Adapters 
Western Digital, Aquilla and 3Comm Network 
cards. Please Specify 


Complete FAX Solution 
for Novell Networks 

casteiie FaxPress 

Faxpress is a dedicated server for shared 
workgroup faxing in Novell networks. Castelle's 
unique approach to faxing allows your NetWare LAN 
to send and recieve faxes from PCs as easily as 
printing to an HP LaserJet. No more waiting in line 
to use the fax machine or for faxes to be distributed 
by hand. 

Faxpress is a complete solution with 
direct cable connection onto vour Novelle network. 

No complicated PC add-in cards or network boards 
are nessasary. And, Faxpress does not cause "back- 
ground" confusion or interruptions on your PC. 

Send faxes from your network that have the sale 
high quality appearence as HP LaserJet output. 

Faxes sent from your PC will be crisp, clean and 
professional. 

With Faxpress, all of the features you 
expect from costly, full-featured fax machines are 
standard. Features such as Automatic Phone Redial, 

Delayed Sending and Broadcasting. And Faxpress 
is compatible with ail CCITT Group III fax machines 
worldwide. 

$4495.00 
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Modem Deal 


*100% Hayes Compatible 

•VEN-TEL 300/1200 Baud 

Internal Modems 

Short length card 

•with Communication software 

•previously installed 

•30 day warranty 

•Limited quantity , don't delay 

$49.95 


DFI-HS3000 Hand Held Scanner 


•41/8 wide scanning area 
•100, 200, 300, DPI resolution 
•Software Included for scanning and editing 
•Perfect addition to desktop publishing system 
•PCX, IFF, MSP, IMG file formats 
•Use with Pagemaker, Ventura , WP5.0 etc. 
•Four Encoding methods: 

■B/W and three half-tone patterns 
•Thirty-two apparent shades of grey 
•Scanner brightness control 
•Built-in scanner view window aids placement 
•Yellow-green scan light avoid red-blindness 
‘Fast Scan speeds from: 

•3.2 In/sec to 0.8 In/sec 
•Real-time screen display shows you what 
you scan, as you scan It 
Scan/ Edit Software Included 
only $324.95 

O S E- So ftwar e fo r m HS3P QP 

Carets by Hand 

Non-proportional fonts version $139.95 

Proportional Fonts version $349.95 



XT Keyboard 


Everex 120 Meg Tape Unit 


VGA BARGAIN 


•100% IBM VGA Cmpatibie 

•640 x 480 VGA Analog Samsung Monitor 

•256 Simultaneous colors 

•8 bit VGA Video Adapter included 

•256K Video Ram 

•Brand New In the Box 

•60 day warranty monitor, 1 year video card 

•Limited quantity , don't delay 

WHILE SUPPLIES LAST $649.95 


Call the CPG Free BBS 
24 Hours, 2 Lines 
Files/Mail/Chat/Info 
535-6815 


•Keytronics Keyboard 
•USA Made 
•Std. 83 Key Layout 
•Limited Quantity 


$49.95 


•Brand New Units 
•120 Meg Internal Tape 
Backup Units 

•Kit Includes Tape Drive, Cntrlr 
Cable, Software and Manual 
•Limited quantities Available 

$974.95 


Cost Effective Upgrade for XT Systems 


BULLET-286 E byWAVEMATE 

The Buliet-286 E gives you better than real IBM AT speed and power to support all your 
standard graphics applications, expansion cards, real mode operating systems and network 
controllers with unsurpased compatibility. This E stands for economy! 




•7.2 Mhz CPU operation 
•State-of-the-art VLSI design 
•0 wait state 1 6 bit Ram 
•Wave Mate proprietary bus 
•51 2k, 640k or 1024k 
on board 


•Optional 80287 numeric co-processor 
•Disk-cache software in ROM 
•100% compatible XT bus 
•Made in the USA, 2 year warranty 
•8 expansion slots 
•Uses less expensive slower ram 
A serious upgrade option for the budget concious consumer. 

Specially Priced only $249.95 


Public Domain Software 


Send away for our free FEEWARE catalogue on a disk. Over 400 titles 
are available, 1 000's of programs. New disks are being added all the 
time, stay up-to-date. The quality of the software is amazing, the value 
is fantastic. 

Single library disks $5.00 each 

10 or more disks $4.00 each 

Name: 

Company: 

Address: 

City: ________ 

Prov: ^ 

Postal Code: 

Fax Number: 

□ Please include me in your fax mailing list. 

No charge will be made fo r this catalog ue, shipping is free. 8 
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This is the first in a series of software collections assembled specifical- 
ly for people working with electronics and related fields. In it, we 
have tried to include programs for a variety of interests. The Perfect 
speaker enclosure design program will appeal to audio enthusiasts... 
it gives you access to the same sort of calculation facilities that profes- 
sion speaker engineers use. There are several programs which will be 
of help to amateur radio operators. Finally, thing like EDS will 
find use in just about any electronic application. 

PERFECT is a powerful 
system to design speaker 
enclosures. It Slows for a wide 
variety of general box designs 
and speaker sizes and impe lan- 
ces. All you do is to plug ir 
the appropriate numbers and 
it will spit out both the 
dimensions of the box and 
tell you how it will perform. 

Saves hours of work and 
calculations and a lot of wasted 
wood. 

BDS is a pop up utility espe- 
cially designed for electronics. 

It performs a number of com- 
mon calculations, including in- 
ductance, capacitance, 
wavelength and so on. It’s bet- 
ter than having a paid lacky 
with a calculator because you 
don’t have to feed pop up 
utilities. 


DIPOLE is a simple program 
to handle the calculations for 
dipole antennas. It’s written in 
BASIC so you can even take it 
apart and see what it’s up to. 
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pletely happy with it, we'll buy it back from you with no questions 
or hassles. 

In addition, unlike as with other sources of public domain code 
we've scrutinized all of these programs carefully for viruses and other 
nasties. None of this code will leave your hard drive a smoking ruin. 

GEOS is a great program 
for finding the location of 
geo* stationary satellites. It 
provides everything you 
need to align a satellite 
antenna from anywhere in 
Canada... all without recourse 
to charts, books, prayer or 
higher mathematics. 

PARABOLA is a BASIC 
program to help design 
parabolic antennas. It lets you 
calculate all the grotty details 
for anything from a Ku band 
dinner plate to your own 
DEW line backscatter radar 
system. 

VSWRCALC calculates 
voltage standing wave ratios 
for any wavelength. 

^ YAGI-UDA is a really 
complex program for an 
'■ even more complex problem... 
designing Yari antennas. Plug 
in some numbers and it will 
spit out a sky hook. 


FINE PRINT: This software has been collected from public access bulletin boards and/or has been placed directly in the public domain by its authors. It is all believed to be in the public domain, or offered as 
"shareware". As shareware, users of these programs are requested to pay registration fees to their authors, which may entitle you to additional updates, support and documentation. Note that the fee charged for 
this disk defers our cost in collecting and distributing the software only, it does not replace any requested shareware contributions. This will help to ensure a continuing supply of high quality shareware available 
at reasonable prices. If you try out this disk, and do not feel that it is fair value, you may return it for a refund or exchange it for a different disk with no questions asked. We do not sell software to people who 
cannot use it If you have trouble with disk, you are welcome to call our free technical support service ai (416) 445-5600 during normal business hours. Please be prepared to tell us the exact make and model of 
your computer and the disk and program you are having difficulty with. Please note that we cannot be respnsible for any loss, damage or expense resulting from your use of this software, however causedlf you 
are unable to read your disk, it has probably been corrupted in the mail. You need not call us in this case. Simply return the disk to our software department with a note requesting a replacement It will be 
shipped immediately. Please note that this disk does presuppose a reasonable familiarity with your computer. If you are very new to your system, we strongly recommend that you familiarize yourself with it 
before attempting to use almost free software. 


THIS DISK IS ONLY $19.95 (PLUS 8% O.S.T. & $1.50 SHIPPING) FROM MOORSHEAD PUBLICATIONS 
1300 DON MILLS ROAD, TORONTO, ONTARIO M3B 3M8 PHONE: (416)445-5600 FAX: 416445-8149 
PLEASE SPECIFY 5 1/4 INCH DISKETTES OR 3 1/2 INCH MICROFLOPPIES 
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PC Hardware Interfacing 

Pat 12 

This month we’ll lookat some additional interfacing codeforthe 
serial port card, including theactual functions which allowhigher 
level languagesto deal with interruptdrivenserial data. ' 


STEVE RIMMER 


L ast month we saw how the serial port 
hardware could be driven by a back- 
ground interrupt handler function. While 
it’s possible to deal with it as a foreground 
task by ‘ ‘polling” it, much as is done with 
simpler computers like the Apple ] [+, this 
is both inefficient of the computer’s 
resources and probably not all that effec- 
tive a way to deal with the problem even if 
your program has time to bum. There’s too 
high a chance of your machine ’ s processor 
not being around when a byte comes in 
and, as such , losing data. 

The driver fragment we looked at last 
month illustrated a way to have the card it- 
self call a routine which would store an in- 
coming byte in a circular buffer, oblivious 
to whatever the computer happened to be 
doing at the time, and then return to the 
foreground task. This is really the correct 
way to deal with asynchronous serial com- 
munication. 

There were several important ele- 
ments left out of the code from last month. 
One fairly obvious element which was 
missing was a way to get the bytes out of the 
circular buffer for use by whateverprogram 
is supposed to deal with the incoming data. 

This month we’ll have a look at the 
foreground part of the driver, the routines 
which are called to manage thequeue. 

Heads or Tails 

As you will recall from last month, a cir- 
cular buffer, or ‘ ‘queue’ ’ , has two pointers 
into it. The firstpointer, the ‘ ‘head’ ’ , is used 
to indicate where the next byte will go when 
an interrupt is thrown by the serial card. 
This was pretty well covered in the last in- 
stallment of this series. The other pointer, 
the “tail” , indicates where the next charac- 
ter to be retrieved from the buffer lies. 

After each pointer operation the 
pointers in question are incremented cir- 
cularly, that is, they ’rerun through aroutine 
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which sets them to the next position in the 
queue. This will be the next location in 
memory unless the next location lies 
beyond the agreed upon end of the buffer, in 
which case it will be the start of the buffer. 

There are several states which a cir- 
cular queue can be in. They are as follows: 

Empty: This is indicated by the head 
and tail both pointing to the same location 
in memory. 

Data pending: This is indicated by 
the head pointing to a place further along 
in the buffer than the tail. Note that this 
may actually place the head before the tail 
in memory, as it may have “wrapped” 
around the ed of the buffer. This is still a 
legal condition. 

Over run: This is indicated by the 
head having wrapped clear around the 
buffer and passed the tail. If the buffer was 
one hundred bytes long, this would hap- 
pen if more than a hundred bytes were 
written into the buffer before bytes began 
to be removed from it. 

We have spoken this far about the 
head and tale as being pointers, which in 
theory they are. For example, you could 
use theES :DI registers to point to the place 
in memory for the next byte to be stored, 
and then store it there with a single 
STOSB instruction, which is very elegant. 

Whether of not you should, in fact, 
implement a queue this way will be depen- 
dant upon how big a buffer you think you 
need. A true pointer on a PC is a thirty- two 
bit number, and a very awkward quantity 
to work with at the assembly language 
level. Y ou will find that you ’ 11 have to do a 
lot of juggling between the DI and ES 
registers, for example, to see if the pointer 
has exceeded the end of the buffer. 

If you wanted to write a terminal 
program which used all the otherwise un- 


spoken-for DOS memory for as a huge 
serial buffer. . . making the possibility of an 
over run error condition exceedingly 
remote... this would be a good way to 
handle it. On the other hand, if you were 
writing a modem program in which the 
maximum chunk of data sent at a time 
could never exceed a few kilobytes, it 
amounts to a considerable degree of over- 
kill. Sixteen bit numbers will suffice in 
this situation with room to spare. 

If the buffer is a fixed area in memory, 
that is a buffer created with the DB direc- 
tive in your assembly language program, 
you can address it very easily like this. 
We’ll allow that the position in the buffer 
being addressed is held in the BX register. 

MOV [BUFFER + BX],AL 

If it’s an allocated buffer, you can 
load the buffer segment into ES and set DI 
to point to the buffer itself. The buffer can 
be addressed like this . 

MOV [DI + BX],AL 

Both of these are really pointers in 
disguise, but the only number you have to 
work with is a simple sixteen bit integer. 

Fetching Bytes 

There are two primary functions which 
must be performed on the byte queue of a 
serial card by a foreground task. The first is 
to test the queue to see if data has been 
placed there by the interrupt handler since 
the last time all the previous data was 
removed. The second is to be able to ac- 
tually remove data, that is, to fetch bytes 
fromthebuffer. 

The first function can be handled very 
simply with the following code. This as- 
sumes that we’ll be using sixteen bit of- 
fsets into the buffer rather than true thirty- 
two bit pointers . 

TEST SERIALPROCNEAR 

MOV AX,SERIO_HE AD 
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SUBAX, SERIOJTAEL 
RET 

TESTJSERIALENDP 

If you call this function and AX is zero, 
there are no bytes waiting in the buffer. It 
may seem that this function will return the 
number of bytes waiting in AX, but this is 
not actually true. Recall that the buffer is 
circular. The head pointer can point to 
memory which lies before the tail pointer in 
absolute memory locations and still in front 
of it as far as the buffer is concerned. If this 
happens... a common occurrence, actual- 
ly... the number returned in AX will be 
enormous and quite meaningless. 

If this function returns a non-zero 
value you can retrieve the next byte in the 
buffer with the following function. 
SERIO_SIZEEQU500 

FETCH JSERIALPROCNEAR 

MOVBX,SERIALTAIL 

MOV AL,[SERIO JBUFFER + BX] 

CALLBUMPPOINTER 

RET 

FETCH JSERIALENDP 

BUMP_POINTERPROCNEAR;INCRE- 

MENT A POINTER 

PUSHAX 

MOV AX, OFFSET SERIOBUFF- 

ER+ SERIOSIZE 

INCBX 

CMPBX,AX 
JGEBUMP_PTR 1 
POPAX 
RET 

BUMP_PTR1:M0VBX, OFFSET 

SERIOBUFFER 

POPAX 

RET 

BUMPJPOINTERENDP 
Y ou will notice that this uses the same 
pointer adjustment routine as turned up in 
the interrupt handler last month. In a real 
world driver, it’s convenient to actually 
use the same code, as the head related 
functions and the tail related functions 
generally live in the same program. This 
ensures that both the head and tail pointers 
will always be treated the same way. 

There are a number of other things 
you might want to be able to do with the 
buffer. For example, if you wanted to 
throw away all the data in the buffer you 
could use this routine. 
FLUSH_BUFFERPROCNEAR 
MOV SERIO_HE AD,0 
MOV SERIO_T AIL,0 
RET 

FLUSH JBUFFERENDP 
This simply sets both pointers to the 
startof thebufferagain. 


Real World Data 

In a complex program which wants to in- 
terface to a generic serial driver, the author 
of the driver must often be unaware of what 
the author of the foreground application 
will want to do with the serial port. For ex- 
ample, a terminal program which might 
send over complex screens with lots of 
ANSI codes and data could well send 
down eight or ten kilobytes of data without 
pausing. The foreground task... the ter- 
minal program... would expect the serial 
driver to deal with this without hiccuping 
and losing some of it. On the other hand, a 
simple XMODEM program would never 
encounter more than one hundred and thir- 
ty-two bytes of data before the foreground 
task fetched it from the buffer, chewed on it 
and then sent thecommand back up the line 
for another chunk. 

There are a number of useful ways in 
which the basic driver concept we * ve been 
looking at can be enhanced. The first one 
involves allowing the foreground task to 
specify the size and location of the buffer. 
Under the C language, for example, a 
programmer can allocate blocks of 
memory which are then accessible 
through pointers. Since the programmer 
writing the application which will talk to 
the serial port should know what sort of 
data is likely to arrive, it makes more sense 
to have the calling task allocate the buffer 
and pass a pointer to it to the serial port 
driver. 

This is how the PC BIOS serial hand- 
ler probably should have worked. 

If this is the case, the as yet undis- 
cussed code which initializes the serial 
card, sets up the interrupts and so on would 
be passed a pointer to a serial buffer, that 
is, a segment value and an offset value. Al- 
lowing that these will be stored in memory 
as B UFFER_S EGMENT and BUFF- 
ER_OFFSET, you would load bytes into 
the buffer like this. We’ll allow that the 
value _DATA is the data segment where 
all the variables get stored for our driver. 

PUSHAX 

MOVAX,_DATA 

MOVDS,AX 

POPAX 

MOVES^UFFERSEGMENT 
MOVBX,BUFFER_OFFSET 
MOVES :[BX],AL 
CALLBUMPPOINTER 

Likewise, you would get a byte from 
thebuffer like this. 

MOV AX, JD AT A 
MOVDS,AX 

MOVES,BUFFER_SEGMENT 


MOVBX,BUFFER_OFFSET 
MOV AL,ES : [BX] 

CALLBUMP POINTER 

This assumes that a record is kept of 
the original value for BUFFER_OFFSET, 
such that BUMP_POINTER could restore 
it when a buffer pointer had to wrap 
aroundpast the end of the buffer. 

The value of SERIO_SIZE would also 
be passed to the interrupt setup routine, 
such that the calling code would be able to 
define the size of the interrupt buffer. 

This offers us a different way to look 
at handling serial data. For example, let’s 
say that we wanted to send a screen of text 
from one computer to another over a serial 
link. One way to get this together would be 
to fetch each byte from the screen, add in 
some ANSI escape sequences if there 
were different colours and such and send 
the data through the port. At the other end, 
the receiving software would fetch the 
bytes from the serial port driver’s buffer, 
as we’ve seen, and print them to the 
screen. This is very, very slow . 

There’s a better way. Suppose we 
were to define the serial data buffer as 
being the screen buffer itself. We’ll tell the 
serial port driver that this buffer is at least 
four thousand bytes long. The sending 
computer would just transmit the raw con- 
tents of its screen buffer and the receiving 
interrupt handler would place it in exactly 
the right place, thinking that the screen 
buffer is really its queue. 

It would, of course, be essential to 
flush the buffer after each screen was sent 
as allowing the head pointer to actually 
wrap would be messy. Obviously, there is 
no need to retrieve characters through the 
tail pointer in this example, as they will al- 
ready be in their ultimatedestination. 

The slick part of this approach is that 
it really doesn’t involve any modifications 
to the serial driver as we’ve discussed it 
thus far. It simply makes clever use of the 
concept of a circular serial queue. 

Rubber Biscuit 

This driver is still a long way from being 
complete. We haven’t seen how it gets 
hooked into the hardware of a PC as yet, 
nor have we really talked about interfacing 
it to higher level code. The latter subject is 
one which calls for abit of forethought and 
head scratching to come up with a system 
which is both flexible enough to make the 
driver worth using and fast enough to im- 
prove on the performance of the BIOS and 
simplepolledcommunications. 

We’ll continue to wear the problem 
downnextmonth. ■ 


E&TT December 1989 


39 



For Advertising Information Call ( 416 ) 445-5600 Fax 41 6 - 445 - 81 49 


„ .... CAD CAM 
Drilling / Routing Machine 


CHIPS AND 
STUFF 


ELECTRONIC 
COMPONENTS 
quality at low, low prices 

THIS IS JUST A SAMPLE OF OUR 
PRICES 

S 1/4" DSDD 
ERROR FREE 
DISKETTES @ $.35 

(ALL DISKETTES COME 
WITH LABELS) 

PRINTER RIBBONS 

(FULL MONEY BACK 
GUAFIANTEE) 

ALPS 2000 @$8.17, 
CENTRONICS 150/152 @ 
$4.04, EPSON FX,MX,RX 
70/80/85 @ $4.54 

APPLE COM- 
PATIBLE 

51/4” Disk Drives 
FULL OR HALF HEIGHT 

ONLY $125.00 

SCANMAN HAND- 
HELD SCANNER 

400dpi, CONTROLLER AND 
SOFTWARE ONLY 
S350.00 


IC’S 

7400N...$.23, 7420N...$.25, 
7492N...$.71, 74502.. .$.42, 

745244.. .$1 .73, 

745374.. .$2.16, 
74LS03...$.26, 74LS37...$.38, 

74LS196...$.86, 
74S474...$12.21, C25 16- 
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MB8877...$21.37, 

C41 1 6-20...$1 .47, C41 64- 

15.. .$4. 77, 

PAL 16L8ANC...$6.02, 
PAL20L8ANC...$1 0.87 


Now you can use your Computer and 
CAD program to do many jobs, such as 

•Printed circuit board drilling 

•3-D milling / routing in wood, plastic, etc... 

•Engraving in metal, plastic, wood, etc... 


•Complete Desktop Publishing 
•Expert Editorial Management 
'Creative Marketing & Art Direction 
•Professional Photography 
•Extensive Direct Mail Services 
•Moorshead Publications Reprints 
and much more... 


•Pen plotting, using standard HPGL 
commands 

Specifications 

•X-Y-Z- Travel 21 M x 21 M x 5" 

•Resolution - .0005” 

•Connects Via RS-232 Port 

•Uses standard HPGL plotters language 

with 3-D commands 

•Built in z-80 CPU and 3 axis motor 

controller 

•Machine runs on hardened and ground 

rails and ball bearings 

•Many options, custom sizes available 

Price $1799.00 

Larken Electronics 

RR#2 Navan, Ontario Canada K4B-1H9 


RESISTORS 

1/8 1/4 1/2 WATT $.07 


1C SOCKETS 

14 PIN...$.12, 16PIN...$.13, 20 
PIN...$.13 


3 1/2" DSDD 
ERROR FREE 
DISKETTES ® SI. 32 


COM MISICATIONS 

Kenneth Marskell 
(416)445-5600 


WRITE FOR FREE CATALOG TO 

CHIPS AND STUFF 

P.O. Box 31004, Kingsway Village Postal Outlet, 
1300 King Street East, Oshawa, Ontario L1H 8N9 


A New Division of Moorshead Publications 

1300 Don Mills Road. North York, Ontario M3B 3M8 FAX: 416445-8149 
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Electronics & Technology Today 

□ One year (12 issues) $22.95 □ Two years (24 issues) $37.95 
Computing Now! 
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Small Project Bonanza! 

Fill those January nights with these small butuseful 
projects. Warm up theironandcleanoutthatjunkbin. 

A Mouse for C! 

WouldyouliketouseaMicrosoft-compatiblemousewith 

theClanguage?Here’sasoftwareinterfacetodothejob. 

How to Design Active Filters! 

Dustoff yourcalculator and use up thoseresistors and 
capacitors that didn’tgettumed into small projects. 

Plus, of course, the usual projects, articles and news! 

Subscribe today! 

For advertising or subscriptions, 
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Magazine 
Binder 


One day one of Toronto’s Finest parked his horse 
at the firehall next door to us, making him 
fair game for yet another in our series of 
great, unforgettable, stupid binder ads. 

Our binders are covered in sturdy vinyl, and use 
spring rods to hold a year’s worth of magazines 
without cutting or punching, allowing them to open 
flat for reading or photocopying. 

They’re available from us for $9.75, which includes 
postage and handling. Ontario residents 
add 8% (Ouch!) provincial sales tax. 

We would also like to point out that 
(a) Toronto policemen generally use cars, and 
(b) because the binders are magazine-sized, 
they work as blankets only if the horse 
is under 36 inches long. 
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Moorshead Publications 

1300 Don Mills Road, Toronto, Ontario M3B 3M8 




(jfy[ v^*YV0irtW\ ^ lc ^* 


Op«** tor 


aJw! 


URGENT 


BUYING OFFICE EQUIPMENT 
IS AN All BUSINESS PROPOSITION 


If you feel that you’re caught in the squeeze to 
produce more with less, you’re in good company. 

Much of the productivity improvements demanded 
by the competitive Canadian business environment 
have fallen square on the shoulders of office 
support systems. 

. . . and while there are literally thousands of 
labour-saving tools available, the effort to compar- 
ison shop and evaluate often exceeds the time 
available to make that informed buying decision. 

UNTIL NOW! 

We are pleased to present ALL BUSINESS EXPO 


... a show that our research indicates is precisely 
what busy office managers ordered. 

From computers to fax machines, office equip- 
ment, software, copiers, financing, office design 
and furniture, temporary services and much, 
much more , ALL BUSINESS EXPO will have all of 
it on display. 

For all offices, all equipment, all services, 
don’t miss 

ALL BOTTOM EXPO plus O.E.& M. Conference 

March 7, 8 and 9, 1990 ‘ ‘Managing the Total Office 

Exhibition Place, Toronto In The Information Age” 


Show Manager: Glenn Waterman 
Sales Representatives: Deanna Quattro 
and Darryl Bond 
Telephone: (416) 252-7791 
Toll Free. (800) 268-0387 
Fax: (416)252-9848 
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Watching forearthquakesaround the world. 

TONYHOPWOODandANDYFLIND 


T he theory of the seismograph is 
simple enough. A freely suspended 
mass will tend to remain still as the earth 
trembles under it, and the relative motion 
between thesupportffameandmasscan be 
detected and recorded by mechanical or 
electronic means to give the profile of a 
seismic event. 

There are two basic types of seis- 
mometer. Portable “velocity type” instru- 
ments designed to respond to vertical or 
transverse waves 
shorter than two 
seconds period, and 
longer period fixed in- 
struments. The most 
spectacular traces are 
recorded by long- 
period instruments 
which can detect the 
surface waves arriv- 
ing from earthquakes 
anywhere on the 
planet, so that’s whatl 
built. 

A seismometer 
tuned to over six 
seconds period has the 
big advantage of dis- 
criminating against 
short wave local dis- 
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Fig. 1 . Coil position and movement. 


turbances like traffic, while still able to 
detect the short sharp transients that sig- 
nify theonsetof adistant earthquake. 

It was decided to build a “garden 
gate” type — ahorizontal pendulum tuned 
to an eight second period, with the beam 
set North/South to be most sensitive to 
East/W est transverse waves. Short period 
instruments are usually electrodynamic 
with a moving magnetic mass exciting a 
fixed coil to convert seismic motion into 
voltage. As the 
period increases, 
this gets more dif- 
ficult, and involves 
coils with 
thousands of turns 
of fine wire to give 
adequate signal as 
well as precision 
temperature com- 
pensated spring 
suspensions. 

A simpler way 
is to use electronics 
to sense the devia- 
tion of a long period 
seismic beam fro its 
mechanical null — 
so with the help of 
Andy Flind, an 
E&TT Decern ber1989 



Fig. 2. The electronics block diagram for the Seismograph. 





electronic pickoff system was developed 
which gave high sensitivity and stability 
without needing any precision mechani- 
calfitting. 

Construction is split between 
electronics and mechanic (to be described 
next month) and can be tackled in any 
order, although some thought should be 
given to the siting of what is rather a large 
instrument before final construction is 
started. 

Electronics 

Theelectronicsofthisprojectaredesigned 
to sense tiny movements of the 
Seismograph’s main beam while impos- 
ing practically no friction. As well as being 
sensitive, thecircuitneeds good long-term 
stability, a feature not often required of 
DIY circuits. 

There are various transducers 
capable of detecting movement. The best 
known, the variable resistor, is unsuitable 
because of its high level of friction. 
Various optical and capacitive sensors, 
often used in industry, were rejected be- 
cause they involve electromechanical 
“follower” mechanisms that would be dif- 
ficult to make. Linear Hall-effect devices 
were considered, but they are expensive, 
their long-term drift characteristics were 
unclear, and they draw a fairly high 
operating current The possibility of bat- 
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tery operation was considered desirable 
for this project. 

The system chosen uses two coils 
would on short lengths of ferrite rod. One 
of these is energized with a sinewave cur- 
rent. The other is placed at right-angles 
about five to ten millimeters away from it, 
as shown in Fig. 1 . If the coil positions are 
carefully adjusted, it is possible to find a 
“null” point where induced voltages in the 
second coil cancel to zero. Small displace- 
ments then result in output voltages, 
which are amplified and detected to indi- 
cate the movement. 

As a bonus, the phase of the induced 
output depends on the direction of move- 
ment away from null. In one direction it is 
in phase with the energizing signal, in the 
other, opposite to it. If a synchronous 
detector is used, driven by the oscillator, 
the direction of movement will be indi- 
catedbypositiveornegativeoutput. 

Block Diagram 

A block diagram of the system is shown in 
Fig. 2. An oscillator drives one coil and a 
synchronouselectronicswitch.Theoutput 
from the second coil is amplified, buffered 
and inverted before going to the switch. 

The various signal waveforms in the 
circuit are shown, and it will be seen that 
the switch output is similar to that from a 
full-wave rectifier. The remaining AC 


component in this is removed by passive 
low-pass filtering, and a DC amplifier and 
buffer complete the circuit. 

While the effect is not completely 
linear, it is good enough over the range of 
movement needed. It takes only a small 
energizing current from a simple oscil- 
lator, is extremely sensitive, yet is easy to 
mount and set up. Careful design of the 
electronics provides good long-term 
stability. Additionally, it’ s cheap and easy 
to make. 

Disadvantages? Well, the coil on the 
beam needs two wires to energize it, but 
these, if thin and placed close to the 
fulcrum, do not impairperformance. 
Practicalities 

An instrument Of this type is often 
sited some distance from occupied build- 
ings to minimize disturbance and vibra- 
tion from human activities. However, it 
would be useful to have the output avail- 
able in the workshop or laboratory. With 
this in mind, the circuit is split into two 
sections, a “Detector” board for the Seis- 
mometer itself, and a “Control” unit, con- 
taining the power supply and output 
processingcircuitry. 

Connections between the two units 
consist of a single-ended low voltage 
supply, and one low-impedance signal 
lead that uses the negative supply as “com- 
mon”. This arrangement means that con- 
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PARTS LIST 

DETECTOR BOARD 
Resistors 

R1 1M 

R2.ll, 12,17 10k 

R3 200k 

R4.R14 47k 

R5 2k2 

R6 8k2 

R7 680 

R8 Ik5 

R9,10, 15, 16,18,19 100k 

R13 .4k7 

R20 .100 

A110.5W1% metal film. 

Capacitors 

Cl 100p polystyrene 

C2,7 ,8,10,11.14,15... lOOnpolyester 

C3 Inpolystyrene 

C4,9,12 lOu elect. 50 V 

C5 470p polystyrene 

C6 22npolyester 

C13 lupolyester 

06 470u radial elect. 16V 

Semiconductors 

TRl BC184L,2N3904npn 

IC1 . 401 IB CMOS quadNAND gate 
IC2 4016B CMOS quadanalogswitch 
IC3 TL064quadopamp 


Miscellaneous 

14-pin DIP sockets; Veropins; 8mm 
ferrite rod, 10cm length; 32 gauge 
enamelled copper wire; heatshrink 
sleeve (see text); PCB 


nections between the two can normally be 
made using the cheapest three-core cable 
available; screening and similar precau- 
tions are unlikely to be necessary. 


Circuit 

In the detector circuit diagram, Fig. 3, the 
coil LI is driven by a simple oscillator 
formed by two NAND gates ICla and 
IC lb. The coils each have an inductance of 
about 2.5mH, so with C3, InF, the fre- 
quency is about 100kHz. This is low 
enough for simple processing but high 
enoughforthecharacteristicsof the ferrite. 
WithL2 positioned asdescribed,an output 
only appears when it moves away from the 
“null”. 

As the small movements to be 
detected produce small signals, TRl 
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provides voltage amplification of about 
ten. It collector output is buffered and in- 
verted by IC3a and IC3b. The two anti- 
phase signals from these go to an 
electronic two-way switch formed from 
IC2, a CMOS 4016B quad analog switch, 
and the remaining two gates of IC1. The 
switch output is similar to that of a full- 
wave rectifier, but is positive or negative 
depending upon the phase of the input 
relative to that of the driving oscillator. 

A DC reference of half the supply 
voltage is required for the op-amp stages 
of the circuit, this is supplied by IC3c and 
appears superimposed on the switch out- 
put. Simple low-pass filtering, R17, R18 
and C13, C14, removes the high frequen- 
cy component of the signal, leaving a DC 
output that is nominally half the supply but 
swings positive or negative with coil 
movement. This is buffered by IC3d for 
transmission to the control unit. 

Stability 

Much care has been taken in the design of 
this circuit to ensure good long-term and 
thermal stability. Gains have been kept to 
conservative values and impedance 
matching resistors are used in all op-amp 
input stages. Experience with the 
prototype over the last three to four months 
suggests that these measures are more than 
adequate. 

Supply 

The “Control” part of the circuit. Fig. 4, 
provides a regulated supply for the detec- 
tor andprocessesitsoutput. A 12-0-12volt 
100mA transformer and bridge rectifier 
produces two supplies, positive and nega- 
tive. These are regulated with three- ter- 
minal 100mA regulators IC1 and IC2 to 
give +12 volts and -5 volts relative to the 
“common rail”. This rail is also the nega- 
tive supply and common for the detector, 
and is intended tobe grounded. 

The purpose of the negative supply is 
to enable the output to swing below as well 
as above the grounded common, since 
many chart recorders require such a sig- 
nal. The signal processing part of the cir- 
cuit begins with low-pass filter R9 and 
C 1 1 , which removes any noise induced in 
the connecting lead between the units, al- 
though the low output impedance of the 
detector unit should minimize such inter- 
ference. The signal is then amplified by 
IC3b, a non-inverting amplifier with a 
voltagegainsetatabouttwo. 

The other half of IC3 (IC3a) provides 
a reference voltage controlled by VR1 and 
VR2, “coarse” and“fine”zeroadjusters. It 



PARTS LI 

CONTROL UNIT 
Resistors 

R1 18k 

R2 180k 

R3,4 10k 

R5 ..4k7 

R6,9 100k 

R7,8 220k 

R10 100 

A110.5W l%metalfilm 

Potentiometers 

VRl lOklin. carbon 

VR2 lOklin. carbon 

Capacitors 

Cl ,C5 470u elect. 35 V 

02,3,6,7,10,11 lOOnpolyester 

C4,8 .. lOOuradial elect. 25V 

C9 lupolyester 

C12 ......47npolyester 

Semiconductors 

Dl-4 bridge rectifier, 50 V 1.5A 

IC1 .....78L012 12voltpos.regulator 

IC2 79L05 5 voltneg. regulator 

IC3 C A3240E, dual MOSFET op amp 

Miscellaneous 

SKI 4mmsocketred 

SK2......... ....4mm socketblack 

SK3.SK4 phono sockets 

T1 transformer 12-0- 12V 100mA 

SI SPSTtoggleswitch 

PCB; 8-pin DIP socket; case 
1 50X80X50 mm; controlknobs 


will be recalled that the input is a voltage 
that varies about a nominal value of six 
volts; the effect of R7 is to shift the output 
downwards by six volts to swing about the 
“common” rail. 


Construction 

Construction can start with the Con- 
trol unit, since the 12V supply will be 
needed for testing the detector. After en- 
suring that the board fits the slots of the 
moulded case, the transformer should be 
mounted on it. The holes for this are not 
provided as their spacing will vary with 
different makes of transformer. Its posi- 
tion can be seen from the layoutFig. 5, and 
the mounting screws should connect its 
metalwork to the large grounded area of 
copper on thePCB. 

E&TT December 1989 



The bridge rectifier and 470uF 
capacitors Cl and C5 should be fitted, 
taking care with polarity, and the unit 
powered up. Since this implies connection 
to live mains, the usual precautions should 
be taken to avoid inadvertent personal 
contact. 

A check should reveal about 17 volts 
across each capacitor. If this seems OK, 
C2, C3, C4 and C6, C7, C8 should be 
added (with the power disconnected of 
course), with the regulators IC1 and IC2. 
Check the polarity of the two lOOuF 
capacitors. If the unit is energized again, 
the 12 volt positive supply should now ap- 
pear across C4 and the 5 volt negative 
across C8. 

With the power supplies operating 
correctly, the remaining components can 
be fitted. A socket is recommended for 
IC3; these cost only pennies and make 
trouble-shootingfar simpler. 

Resistors R 1 and R2 are not mounted 
on the PCB R6 sets the circuit gain. If it is 
desired to experiment with this , R6 may be 
mounted on Veropins for easy access, or 
even replaced by a variable component. 
The stage gain is given by R8/R6. With the 
value given, the sensitivity of the 
prototype was about 50mV per 
thousandth of an inch of movement when 
the coils were 5mm apart, half this at 
lOmmapart. 

Testing 

The board is now ready for final testing. 
Two 10k resistors should be connected 
from the supply rails to the input as shown 
inFig.6,andonepotandthel8kresistorto 
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the zero-setting connections. IC3 should 
be inserted. If the unit is energized and the 
output monitored, the pot should provide 
output adjustment of plus and minus 2.5 to 
3.0volts(2.8onprototypes). 

A “wet” finger across one of the 10k 
resistors should produce movement in the 
appropriate direction and the 1 80kresistor 
across either should cause a shift of about 
0.7 volt. A quick retest of the supply volts, 
+12V and -5V, and a check that nothing is 
overheating completes the job. The trans- 
former and IC2 run slightly warm; this is 
normal. 

Coils 

The coils are needed to test the detector 
PCB, so these can be wound next. Each 
consists of 250 turns of 32 gauge 
enamelled copper wire, layer-wound over 
4cm of a 5cm length of ferrite rod. The fer- 


Fig. 6. Setup for testing the control board. 


rite is cut to length by notching around it 
with a fine- toothed file and snapping it. A 
layerofinsulationtapekeeps the wire from 
touching the ferrite. 

Once wound, the wire must be 
secured to prevent movement, which 
would affect stability in this project. There 
are various ways to do this; for the 
prototype heatshrink sleeving over each 
coil provided both security and protection 
to the windings, but a dip in potting resin 
might be even better. None of the coil 
dimensions is critical in any way, as only 
onecoil is resonant and the frequency only 
has to be approximately correct. 

Detector Board 

Construction of the detector board begins 
with the fitting of all components as shown 
in Fig.7, save the three ICs. Sockets should 
beusedforthese; they shouldnotbe inserted 
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MAINS INPUT 
'E N D 


TRANSFORMER 

PRIMARY 


-M2V SUPPLY 
TO DETECTOR P C B 
VIA SKI 




Fig. 5. Control unitPCB and component layout. 
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MAINS SWITCH 



Fig. 9. Layout of components inside the control unit plastic case. NOte the lead from 
junction of the two resistors to the board. 


yet. 

following a careful physical check, 
including correct electrolytic polarity, the 
board can be powered with a 12 volt supp- 
ly, still without ICs. Following the usual 
electrolytic charging surge the supply cur- 
rent should settle to 0.6 to 0.7m A. Any sig- 
nificant variation from this value should 
be investigated before proceeding. As- 
suming it is correct, the voltage at TR1 
collector should be about 6 volts above the 
negative (common) supply. If so, IC1 
should be inserted and the TX coil con- 
nected. This will push the supply current 
to around 1mA and the four output pins of 
ICl,pins3,4, 10 and 11, should appear to 
be at about 6 volts DC although in reality 
they will be switching from rail to rail at 
the operating frequency. 

Next insert IC3. This will raise the 
supply current to about 1.8mA. The first 
three outputs, pins 1 , 7 and 8, and the “test 
point” (driven from pin 8), should all be at 
6 volts, set by divider R 15 and R16. If so, 
IC2 can be inserted and the receiver coil 
L2 connected. The output should be 
monitored and the coils placed at right 
angles to each other, 5mm to 10mm apart. 
Careful adjustment of their relative 
positioning should locate a 6 volt output 
point, the “null”. 

Alternatively, the meter can be con- 
nected between the test point and output, 
where the null will give an output of zero 
volts with movement to either polarity. If 
the coils are around 5mm apart, a 
sideways movement of 2mm to 3mm 
should cause an output change of one volt, 
with polarity depending upon direction. 
The final current drain will vary slightly 
but should be about 1.8 to 1.9mA. This 
low supply current will allow long-term 
use from batteries if necessary, especially 
if the p.s.u. board is replaced with a circuit 
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incorporating one of the new C-MOS 
micropower regulators such as the RS 
LP295 1 orMAX666CPA. 

Housing and Mounting 

The control and output board is housed in a 
150X80X50 mm ABS plastic box with in- 
ternal slots for the PCB Input and output 
connections are made through phono 
sockets, while the 12 volt supply is avail- 
able from red and black 4mm sockets. The 
“coarse” and “fine” zero adjusters and the 
mains switch are situated on top of the box. 
Wiring between these components is 
shown in Fig. 8. A 100mA cartridge fuse 
could be incorporated into the case if 
preferred. 

The detector board is not housed, as in 
most cases it will be incorporated into the 
equipment with which it is to be used. 

Setting up and use of the detector is 
straightforward as it is very tolerant of 
misalignment, much of which can be com- 
pensated for with the “zero” adjustment. 
The coils are not too sensitive to nearby 


metal, though obviously they should not 
be mounted hard against large structural 
metal components. In particular, any form 
of mounting that involves a complete 
metal loop around wither of the coils must 
be avoided as this would act as a “shorted 
turn” drawing much energy from the sys- 
tem. If twists of wireare used, they must be 
of insulated wires. Nylon cable ties would 
be fine, or perhaps glue. 

For the Seismograph installation, it is 
best to install the transmitter coil L 1 on the 
moving beam, with a twisted pair of thin 
wires connecting it to the PCB, with the 
flexing portion of these wires as close to 
the beam’s fulcrum as possible. At this 
point it will have the least influence on the 
beam action. The receiver coil is best con- 
nected to the board with screened lead, 
keptasshort as possible. 

Adjustment 

For correct adjustment a meter should be 
used to set up the detector, connected be- 
tween output and the “test point”. It should 
have a range of plus and minus one volt, 
and the coils should be adjusted for an out- 
put as close to zero as possible. If desired a 
1 00-0- 1 OOuA meter can be fitted together 
with a suitable series resistor, say 10k, for 
continuous local indication. 

In areas of high interference it may 
prove necessary to screen the signal lead 
between the two units. Two-core screened 
wire could be used, with the negative 
supply (common) connected to the screen 
and the 12 volt positive supply and signal 
to the cores. In most installations this 
shouldn’tprove necessary though, simple 
3-core cable or telephone wire, etc. should 
be adequate even overlong distances. 

Next Month: Mechanical assembly, 
setting-upandseismicrecording. U 
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Fig. 8. Interwiring from the board to case mounted components. 
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1C Sound Generator 

A very simple, low costunitthatusesthepopular555timerlCanda 
singletransistorforaudio souncf generation. 


T his month we introduce a simple IC 
Sound Generator circuit, which can 
be used either on its own or incorporated 
with other circuits in this series to provide 
an audible addition to a control or alarm 
circuit. Like all of the circuits in this series 
it can be operated from a single nine volt 
battery andmaybemountedinsideacase if 
this is desired. 

The generator circuit uses a 5 5 5 timer 
in the standard astable mode. The basic 
circuit for this is shown in Fig. la. In this 
arrangement the IC produces an output at 
pin 3 (the IC’s output connection) which 
repeatedly switches on and off in a timed 
sequence as shown in Fig. lb. The dura- 
tion of the on and off periods is governed 
by the values of RzA, RB and in C in the 
mannershowninFig. lb. 

The output current from the 555 timer 
is not sufficiendy high to enable the circuit 
to directly drive a loudspeaker so a single 
transistor is used as an emitter follower to 
provide the necessary current handling 
capacity. 

Circuit Description 

The full circuit diagram for the IC Sound 
Generator is shown in Fig. 2. Basically the 
circuit consists of the 555 timer astable cir- 
cuit shown in Fig. 1, with preset VR1 and 
resistor R1 taking the place of RA and 
resistor R2 taking the place of RB. Preset 
VR 1 is included to enable the frequency of 
the output oscillation of IC 1 to be adjusted 
so as to give the desired output tone and 
resistor R1 is included to provide a mini- 
mum resistance in the circuit and to 
prevent damage to the IC which would 
otherwise occur should VR1 be acciden- 
tally set to its zero value. 

The frequency of the circuit’s opera- 
tion is determined by the values of VR1, 
Rl, R2 and capacitor Cl. With the com- 
ponents specified the operating frequency 
will be at approximately 1kHz. Capacitor 
C2 is required by the bipolar timer IC to set 
the control voltage level at pin 5 of IC 1 . If 
you use the CMOS version of the 555 
timer then C2 may be omitted. 
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A simple emitter follower amplifier, 
formed by transistor TR 1 and resistors R3 , 
R4, is used to provide the current gain 
needed to drive the loudspeaker LSI. 
When a current flows through the base- 
emitter circuit of the transistor, this allows 
a much higher current to flow through the 
collector-emittercircuit. 



Fig. 1 .a. Using the 555 timer in the 
stable mode. 


♦ T1 

OV 

T 1 =0*7 X Ra X C 
T 2 = 0* 7 X IRA + RB1X C 

Fig. l.b 555 timer astable timing 
diagram. 



Fig. 2. Complete circuit diagramfor 
the IC Sound Generator. 


The emitter follower circuit makes 
use of the fact that the transistor’s con- 
struction is such that the voltage between 
the base and emitter is maintained at 0.7V. 
When the voltage at the output (pin 3) of 
IC1 is at the 0V level, then no current 
flows through TR1. When the voltage at 
pin 3 rises to the battery voltage, then a 
current flows through the base-emitter cir- 
cuit. 

In order to maintain the base-emitter 
voltage at 0.7V the voltage across the 
loudspeaker consequently rises to ap- 
proximately 0.7V less than the battery 
voltage. As the output from IC1 is con- 
stantly being switched on and off this 
causes the voltage across the loudspeaker 
to be switched on and off at the same fre- 
quency. 

Resistor R33 is included in the base 
circuit of TR1 to ensure that the current 
flowing through the base-emitter of the 
transistor is kept to a safe level. Similarly, 
resistor R4 is included in the collector of 
TR1 to restrict the maximum current flow- 
ing through the loudspeaker to a level 
which will prevent damage occurring. 

Construction 

The first task when commencing the con- 
struction of the IC Sound Generator is to 
cut apiece of stripboard 13 strips deep and 
20 holes wide. If you are going to mount the 
project into abox by using PCB stand-offs, 
you will need to allow an extra six holes 
width (three each side) on the board for 
case mounting holes using a 4mm drill, 
make these mounting holes at the four 
comers of the board before starting to con- 
struct the circuit. 

The component layout and details of 
breaks required on the underside copper 
tracks is shown in Fig. 3 . It is important that 
these track breaks are made completely so 
that not even the merest sliver of copper 
remains to bridge across the trackbreak. 

Once the board has been prepared 
you can start the electronic construction. 
To help with this the strips and holes have 
been numbered and lettered, see Fig. 3 . 
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-B1+VE 
■ LSI +-VE 


. LSI -VE 
■ B1-VE 


Fig. 3. Stripboard component layout and details of breaks in the underside. 
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Although it does not make any dif- 
ference to the operation of the circuit 
which order you insert the components 
into the stripboard, you will find it easier 
to construct the circuit if the components 
are inserted in ascending order of size. 
Commence by inserting and soldering the 
five link wires into place, as shown in Fig. 
3. The wire links are made with insulated 
single-core wire and after soldering in 
place cut off any excess wire protruding 
on the underside of the board with your 
cutters. 

The next task is to put the resistors in 
their correct places by first bending the 
wires of the resistor at right angles to the 
body of the component so that they will fit 
through the holes, as shown in Fig. 3. 
Counting across and down the board, 
using the numbers and letters as a guide, 
put all of the remaining resistors into their 
correct positions and solder them into 
place. Also fit and solder preset VR1 into 
place. 

The next item to be inserted into posi- 
tion is the IC holder. Although it is pos- 
sible to solder the IC directly into place, 
using a socket will both make the con- 
struction simpler and make for easier re- 
placement if a fault should occur. It is im- 
portant that you take care to make sure that 
the notch on the IC holder is facing 
towards the bottom of the stripboard as 
this will help you when inserting the 555 
timerintoplace. 

Next come the capacitors, which are 
both non-polarized types so it does not 
matter which way round they are inserted. 
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Finally insert transistor TR1 into the cor- 
rect holes, making sure that it is orientedas 
shown in Fig. 3 , and soldered into place. 

Interwiring 

The connecting wires to the battery can 
now be soldered into place on the board. 
The black wire from the battery connector 
goestothepointonthestripboardshownas 
B 1-V and the red wire of the battery con- 
nector goes to one tag of the on/off switch 
S 1 . Another red wire is then connected be- 
tween the other switch terminal and the 
B 1 +V connection on the stripboard. 

Two wires should also be soldered to 
the loudspeaker and connected to the 
LS1+ and LSI- connection points on the 
stripboard. 

The final step, prior to connecting the 
battery, is to insert IC1 into its holder 
making sure that the notch on the IC cor- 
responds with the notch on the IC holder. 
Some versions of the 555 timer do not 
have a notch in one end but have a slight, 
circular dent near pin one. In this case the 
end with the indentation goes nearest to 
the edge of the IC holder which has the 
notch. 

Case 

Although the project can be easily used as 
it stands or be incorporated into another 
project, you may wish to mount it into its 
own case. The easiest way to do this is to 
use self-adhesive PCB mounting strips as 
shown in the photographs. Alternatively, 
you may use stand-offs in the position of 
the mounting holes previously drilled in 


PARTS LIST 

Resistors 

R1 5k.6 

R2 3k.3 

R3 .lk 

R4 27 

A110.25W 5%carbon. 

Potentiometer 

VRl 250k min. preset, horiz. 

Capacitors 

Cl Oul Mylar 16V 

C2 .OuOl Mylar 16 V 

Semiconductors 

TRl ZTX453,2N2219NPN 

IC1 ♦ ♦ ■■■■■»» ♦ ♦ ♦ ♦ **-*.#.* A A** 555 timer 

Mis< 

LSI....... 

SI .optional switch 

SKI ...3.5mm switched socket(opt.) 
B1 9 V battery 

Stripboard, 0.1" matrix 13 strips X 20 
holes (see text); plastic case to suit (op- 
tional); 8-pin IC socket; battery con- 
nector; connecting wire; solder, etc. 


the stripboard before making the circuit 
up. The requisite holes should be carefully 
marked on the body of the case and the ap- 
propriate stand-offs mounted in suitable 
positions to support the stripboard. 
Similarly suitable mounting holes must be 
drilled to accommodate the switch S 1 and 
loudspeakerLSl. 

In the version of this project shown in 
the photographs the loudspeaker is not 
provided with mounting holes so it was 
necessary to hold the loudspeaker against 
the case lid by means of a strip of material 
which spans the width of the loudspeaker 
and is held in place with two bolts which 
are accommodated in suitable holes 
drilled in the case. It will also be necessary 
to drill a matrix of holes in the lid to allow 
the sound from the loudspeaker to be 
transmitted. 

In order to provide remote switching 
the case can be fitted with a small switched 
jack socket, which is mounted in the side 
of the case and wired in series with the bat- 
tery and switch S 1 . If desired the switched 
socket can be wired in such a way that 
when the jack plug is removed the socket 
is shorted out — thus allowing the circuit 
to be controlled solely by S 1 until the jack 
plug is inserted, when the circuit can then 
be controlled from the end of the cable 
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connected to the jack plug. 

When preparing the case all of the 
holes required should be drilled before in- 
stalling the circuitry. Similarly if the case 
is to be painted or lettered this should be 
completed before the circuitry is installed. 

Testing 

Before connecting the battery and testing 
the circuit you should carefully examine 
the stripboard to make sure that all of the 
components are inserted into their correct 
places, are the correct way round and that 
there are no blobsof solder shorting out the 
tracks. 

If the circuit does not operate correct- 
ly it will be necessary to check for faults. 
In this project the only components which 
will cause problems if they are connected 
the wrong way round are IC 1 and TR 1 . 

If no mechanical problems are found 
then it will be necessary to check the cir- 
cuitry to see whether there is a faulty com- 
ponent or not. You will probably find that 
you will need to use a test meter to perform 
this stage of the process. 

Because of the high frequency of 
operation of the circuit fault finding with a 


test meter can be somewhat difficult. 
However, the process can be made easier 
by temporarily connecting a capacitor of 
between 22uF and lOOuF in parallel with 
capacitor Cl. The will cause the output 
frequency of the circuit to be slowed down 
to a level where the operation of the circuit 
can be easily measured. Fault finding then 
becomes much easier. 

You should be able to measure the 
battery voltage between any 0 volt con- 
nection and both pins 8 and 4 of IC1 as 
well as between the Battery* connection 
to the board and pin 1 of IC 1 . If these vol- 
tages are not present this will indicate faul- 
ty wiring up of the stripboard. 

The next step is to check the voltage at 
the output (pin 3) of IC1. If the circuit is 
working correctly this voltage should be 
regularly switching between 0 volts and 
the battery voltage. 

If this does not occur and the output is 
locked permanently ata fixed voltage then 
you should remove the IC from its socket 
and check the voltage at the pin 3 connec- 
tion again. If the voltage persists with IC 1 
removed then the fault does not lie with 
IC1 but most possibly with the wiring as- 


sociated with the IC and the output or its 
associated wiring. 

Replace the IC and check the voltages 
at pins 2, 6 and 7. The voltage at pin 7 
should be fluctuating around a value 
which is roughly 2/3rds of the battery volt- 
age. The voltages at pins 2 and 6 should be 
identical (because these two pins are con- 
nected together by a wire link) and these 
should also be fluctuating in a similar 
manner, but at a voltage slightly less than 
thatfoundatpin7. 

If neither or only one of these vol- 
tages are present then the most likely 
cause is that the circuit from the positive 
voltage rail, through preset VR1 , resistors 
R1 and R2 is not correctly made. This is 
best checked by measuring the voltage 
present between OV and each junction in 
the component chain through VR1, Rl, 
R2 and capacitor Cl and investigating at 
the point where no voltage is measured. 

Ifa voltage is present between OV and 
pin 7 but no voltage, or only a very small 
voltage, is measured between the OV rail 
and pins 2 or 6 of IC1 then you should 
check that the resistance between pins 7 
and 6 of IC 1 is roughly equal that of resis- 




REPLACEMENT 
BELTS FOR 
A FASTER 
FIT . . . 

EVERYTIME! 

PROJECTOR-RECORDER BELT 
offers you the world’s most com- 
plete inventory of replacement belts for all types of electronic equipment. We 
have the replacement belt you need in just the right size, shape and material. 
PLUS . . . our system helps you find the “perfect” replacement belt easily and 
fast. PRB has replacement belts for: 

• AUDIO RECORDERS • TURNTABLES • 8-TRACKS 

• VIDEO RECORDERS • PROJECTORS • CASSETTE RECORDERS 

• COMPUTER PERIPHERALS 

FREE with any belt order . . the new 
’89-’90 COMPREHENSIVE BELT & IDLER 
ASSEMBLY CROSS REFERENCE GUIDE. 

The PRB LINE also includes: 

• VIDEO HEADS • R.F. MODULES • VCR IDLER ASSEMBLIES 

• NEEDLES • VCR SENSING LAMPS • PROJECTOR LAMPS 

Distributed in Canada by ECG Canada Inc. 

For the name of an ECG distributor near you, call: 


CANADA INC. 


1928 St, Regis Blvd., Dorval, PQ H9P 1H6 
Tel. 514 - 685 - 5800 Fax 514 - 685 - 5804 
800 - 361 -3198 (Quo., Ont., Mari.) 800- 361 - 2564 (West, Nfld.) 

A North American Philips Company 


Cross-16 V2.0 
Meta Assembler 

Table based absolute cross-assembler using the 
manufacturer’s assembly mnemonics. 

Includes manual and MS-DOS assembler disk 
with tables for all of the following processors: 

1802 64180 65C02 6801 

6805 6809 68HC11 COP400 

COP800 8048 8051 , 8085 

8096 320C1X TMS370 SUPER8 

Z8 Z80 Z180 MORE... 

Users can create tables for other processors! 

Generates listing, symbol table and binary, 
Intel, or Motorola hexcode. 

Free worldwide airmail shipping and handling. 

Check, Money Order, Purchase Order, 
VISA, and Mastercard CNS119.00 

Universal Cross-Assemblers 
POB 6158, Saint John, NB 
Canada E2L 4R6 

Voice/Fax: (506)847-0681 


52 


Circle No. 12onReaderSeivice Card 


Circle No. 13on ReaderServiceCard 



"MY DAD BOUGHT ME A 
COMPUTER FOR CHRISTMAS — 
THEN IT FIGURED OUT HE 
COULDN'T AFFORD IT" 






If you sell to business, industry 
or government... 


WE’LL GIVE YOU » 
25,000 CHANCES 



That’s right. Over the course of only two days, we’ll bring 25,000 potential 
customers to you at the 1990 National Business Show. Visiting your booth 
will be top decision-makers from business, industry and government who 
have the need, the funds and the authority to buy your products and 
services. 

For about one-half the cost of this advertisement, you can make hundreds of 
profitable sales contacts in two exciting days. Contacts that it would 
otherwise take a good sales team months to make. Contacts that are crucial 
for your company’s continued success and growth. 

If you sell office equipment & supplies, general business services, com- 
puters, communications equipment, advertising and marketing products/ 
services or financial and professional services, plan now to exhibit and 
increase your market share. 

Call now for your free exhibitor prospectus! 

(416) 599-8658, extension 107. 
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December 1989 
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ECG Canada 52 
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For Advertising 
Information Call 
(416)445-5600 
Fax: 416-445-8149 


THIS IS THE AD 
YOU’RE HOPING 
SOMEONE ELSE 
WILL SEE. 


THIS IS THE AD 
SOMEONE ELSE 
IS HOPING 
YOU’LL SEE. 


The giving begins with you . 



Sound Generator 


tor R2. If this is correct then check the 
resistance of capacitor Cl with the resis- 
tance range of your meter. 

If the resistance is very low (less than 
about 500 ohms) then you should replace 
capacitor Cl. If there is no voltage 
measurable between pins 6 and 2 of IC1 
then this could be caused by a short circuit 
between the connections of Cl or by a 
short circuit within C 1 . 

Output Stage 

If the voltage switching described above is 
taking place then the IC and its associated 
components are working correctly and the 
fault will most probably lie in the area of 
transistor TR1 and its associated com- 
ponents. The first point to check is the 
j unction of resistor R3 and thebase of TR 1 . 

The voltage at this point should fluc- 
tuate between 0 volts and almost full bat- 
tery voltage, in time with the fluctuations 
in the output of IC1. If this is happening 
then you should be able to measure a 
similar voltage change at the junction of 
the emitter of TR1 and the loudspeaker 
LSI. 

The voltages between 0V and the 
emitter and collector of TR1 should both 
be measured. The voltage at the emitter 
should rise and fall, following the fluctua- 
tions of the output from IC 1 . If the voltage 
at the emitter does not rise and fall but 
stays at 0V then the connections to the 
loudspeaker should bechecked out. 

If the voltage remains locked at a 
level approaching the battery voltage, 
then the transistor should be checked for 
correct function by removing it from the 
circuit and measuring the resistance be- 
tween the base and emitter and the base 
and collector. It is important to measure 
these resistances with both polarities of 
the meter current. 

Because of the construction of the tran- 
sistor a high resistance should be 
measurable between the base and te other 
connections, with thebase connected to one 
of the meter leads, and a low resistance 
should be measurable between the base and 
the emitter or collector, with the base of the 
transistor connected to the other lead of the 
meter. If the resistances measured do not 
match the expected results then the transis- 
tor should be substitutedfor anew one. 

Setting Up 

Once construction and testing are com- 
plete the circuit can be very easily set up by 
installing the battery, switching the circuit 
on and adjusting preset VR1 until a sound 
at the desiredpitch is heard. 


Power Supplies 

Continuedfrom page 15 


PARTS 

LIST 

30V UNIT 


Resistors 

R1 

47k 

R2 

1.5k0.5W 

R3 

100 

R4,9,10 

.470 

R5 

..102.5W wirewound 

R6 


R7 

220 

R8 

560 

Rll 

2k2 

R12 

10 

A110..25W carbon film, except 
where stated. 

Potentiometers 

VRl 


VR2 


VR4 


VR3 


Capacitors 

Cl 

2200u axial elec. 63 V 

C2 



C3 lOu tantalum 35Y 

C4 lOOn metal film 

C5 220u axial elec. 25 V 

C6 22u axial elec. 25 V 

Semiconductors 

RECl 2A bridge rectifier 

REC2 1.5Abridge rectifier 

D1 10 V 400mW Zener 

D2,3 1N4 148 signal diode 

D4 5.1V400mWZener 

D5 1N4002 1 A 100V diode 

TR1 2N3055 NPN power 

TR2 BFY5 1 , 2N2297 , 2N22 19 NPN 

TR3.4 BC182,2N3904NPN 

TR5.6 BC 107, 2N3904 NPN 

Miscellaneous 

51 2-pole toggle (or slide) 

52 centre-off miniature toggle 

T1 transformers, 32 V and 15V secs. 
ME1 50uA moving coil meter 

Case, 16ga. aluminum heatsink; cor- 
rugated TO heatsink; terminals, 

4mm type 1 black, 1 red; 500mA 
fuse; connecting wire.solder, etc. 
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FOR INFORMATION COMPLETE AND RETURN TO: 

Attention: Thomas Sockett, Computers in Education '90 
1599 Hurontario Street, Suite 301 , Mississauga, Ontario, L5G 3H7 


FOR 

COMPLETE 

INFORMATION 

PHONE 

(416)274-6505 
OR FAX 
(416) 274-0060 


YES I'M INTERSTED IN EXIBITING □ ATTENDING □. 

Surname 

Title 


First Name 


Institution/Company. 

Address 

Pro. /State 


City 

Telephone ( ) 


Postal Code/Zip 


HANDS-ON SHOW AND CONFERENCE 


FOR COMPLETE DETAILS SEE THE NOVEMBER ISSUE OF 


IPUTERS IN EDUCATION MAGAZINE 


f • 83% of previous 
/attendees indicated 
j that they will return 

• 84% of previous 
attendees indicated 
that they will recom- 
mend colleagues to 

attend next year 

• 86% of previous 
attendees ranked 
the computer lab 
excellent or good 


• 130+ system 4f\ " 

computer lab 111 ™ 

• 100 educational \ 1 

microcomputer I 

exhibitors \ 

• Demonstrations of Y 

the latest products V 
in microcomputer ti 
education \ 

• Full line-up of speakers 


COMPUTERS IN EDUCATION ’90 IS JOINTLY SPONSORED BY 

COMPUTERS IN EDUCATION MAGAZINE, KENNETH MARSKELL PUBLISHER, 

AND ECM EXHIBITION & CONFERENCE MANAGEMENT LTD. PAUL DAY PRESIDENT. 




“Famous last words.” 

“Come on, Mom, you 
know I’m a good driver.” 

“I know. But it’s a big 
occasion and you’ll be out with 
your friends. If you wind up 
having a few'drinks you 
mightn’t be so terrific driving 
home.” 

“I won’t drink. I promise.” 

“That’s easy enough to say 


trust 

me 

“Maybe you’re right. Maybi 
car after all.” 


now.” 

“Well, I can always get 
a lift back with one of the 
others.” 

“I have a better idea. 

Why don’t you all share a cab 
instead? It won’t be that 
expensive and you might be 
doing yourselves a favor.” 

none of us should bother with a 


“Good. Now tell me, what time do you expect to be home?” 
“Aw, Mom.” 
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Seagram 

For a free chart on responsible drinking limits, write to us. 
P.O. Box 847, Station H, Montreal, Quebec. H3G 2M8 
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